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Chemistry and Pharmacy 


> Pruarmacy may be defined as the science of the preparation and dispensing 
of drugs. It is both an integral part of and a necessary adjunct to the medical 


profession. Chemical techniques have been a vital part of the repertoire of 
the pharmacist. 


Some cf the earliest written records apparently refer to the extraction of 
medicinal materials from plants by methods remarkably like those used by the 


modern day chemist. These included extraction, dec: inting, filtering and evap- 
oration. 


As early as 460 B.C., Hippocrates and his followers could list nearly 400 
drugs that they were able to prepare. This work was continued in the second 
century A.D. by Galen whose name is found in the term galenical, used to 
describe preparations containing vegetable drugs. 


The use of chemistry in the science of drugs received a great boost from 
Paracelsus, the famous Swiss physician whose followers were known as 
“jatrochemists” (medical chemists). These chemists attempted to use all 
known chemical substances as drugs. 


One of the earliest triumphs of the chemical research laboratory in the area 
of medicinal products was the discovery of salvarsan by Paul Ehrlich. This 
compound proved to be specific for syphilis and introduced the idea that 
similar specific compounds might be discovered for the treatment of all 
diseases. 


One of the most exciting aspects of pharmaceutical research today is the 
study of effect of molecular structure on the specific activity of f drugs. This 
permits the tailoring of new molecules to give drugs with high specific activity 
but with little or no side effects. Many very effective drugs have been synthe- 
sized in this manner and many more will be found in the future. 
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FIRST EXAMINATION 


nsing 
eclical 
ire of 
on ot 
vy the 
THE STUDY 
y 400 
econd 
sed to 
from 
vn as 
se all The January 1961 issue of CHEMISTRY reported the prog- 
ress being made in the Chemical Education Material Study 
e area up to that date. This study developed from a project by the 
This American Chemical Society to examine the purposes and 
a that content of high school chemistry courses. This work is sup- 
of ail ported by the National Science Foundation at two centers, 
one at the University of California at Berkeley and the other 
at Harvey Mudd College at Claremont, California. In this 
= the issue we are reproducing the test covering Volume | (Chap- 
I his ters 1-5) given to all students participating in the classes 
alae using the text developed by this group. 
ynthe- 
Oo ee 


h, 1961 P One of the goals of CHEM Study is to produce new challenging examina 
ions which will test the student's ability to analyze new experimental situations 
institu. father than reproduce memorized factual material. The first exam was pro 
ay luced by the CHEM Study staff in cooperation with Mr. Frederick L. Ferris 
t N.W., pf the Curriculum Programs Division at Educational Testing Service at Prince 
ton, N. J. It is reproduced in its entirety on pages two to nine. Three more 
“ar. 


a nid-term exams and a final comprehensive exam will be produced this year. 

The average score on this test was 20 out of the possible 35. That this initial 
est was a little easy for this year’s group indicates the over-all appropriateness 
%f the new course material. 


ies press For information concerning the availability of texts and examinations, write 
THINGS . an . > . . 
HINGS Pr, Lloyd E. Malm, Room 457, West Hall, Harvey Mudd College, Claremont, 


- » non- -aurOrnia. 
National 
»s Estate 
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Directions: Each of the questions or 
incomplete statements below is fol- 
lowed by five suggested answers or 
completions. Select the one which is 
best in each case and blacken the 
corresponding space on the answer 
sheet. 


Ouestions 1-6 relate to the following 
situation: 

A piece of mineral is placed in a 
bottle half-filled with a colorless 
liquid. A two-holed rubber stopper is 
then placed in the bottle. The system 
is then sealed by inserting a ther- 
mometer and connecting a glass tube 
to the stoppered bottle and a beaker 
of limewater as shown in the accom- 
panying diagram: 







— thermometer 





SSS rc...) 


a 












The following series of observations 
is recorded: 
1. Observations during the first 


few minutes: 
1. Bubbles of a colorless gas rise to 


Chemical Education Material Study 


Test on Volume | (Chapters 1-5) 


Time — 45 Minutes 








the top of the stoppered bottle from 
the mineral. 

2. Bubbles of colorless gas begin to 
come out of the glass tube and rise 
to the surface of the limewater. 

3. The limewater remains colorless 
throughout this period of time. 

4. The thermometer reads 20° C. 


Il Observations at the end of thir- 
ty minutes: 

1. Bubbles of colorless gas continue 
to rise in the stoppered bottle. 

2. The piece of mineral has become 
noticeably smaller. 

3. There is no apparent change in 
the level of the colorless liquid in the | 
bottle. 

4. The colorless liquid in the bottle 
remains colorless. 

5. The thermometer reads 24° C. } 

6. The limewater is cloudy. 

1. Based on all the dhanieiiaaila 
above, which of the following hypoth-} 
eses is most reasonable? 

(A) The mineral is undergoing a 
phase change in which energy is re- 
leased. 

(B) The mineral is undergoing a 
chemical reaction with the colorless 
liquid. ' 

(C) The mineral is an elementary 
substance. 

(D) The colorless liquid in the 
bottle is water. 

(E) The mineral could not be com- 
posed of any of the elements contain- 
ed in limewater. 

2. What is the most probable ex 
planation of the fact that the lime 
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water remained colorless throughout 
the first few minutes? 

(A) The composition of the gas 
given off by the mineral changed as 
the experiment progressed. 

(B) The solution of limewater was 
too weak to react immediately with 
the gas bubbles. 

(C) The bubbles of 
from the tube during the first few 


gas coming 


minutes were air bubbles. 

(ID) The composition of the color 
less liquid changed as the experiment 
progressed. 

(E) There is insufhcient 
to account for the fact that the lime 


evidence 


water remained colorless. 


3. Which of the following state 
ments concerning the above experi- 
ment involves an interpretation of the 
data? 

\) The 


noticeably smaller at the end of thirty 


piece of mineral was 
minutes. 

(B) Heat energy was given off as 
a result of the reaction between the 
mineral and the colorless liquid. 

(C) The bubbles of gas rising from 
the mineral remained colorless 
throughout the experiment. 

(D) There was no apparent change 
in the level of the colorless liquid at 
the end of thirty minutes. 

(E) There was a four degree rise 
in temperature at the end of thirty 
minutes. 


+. In interpreting the observations 
made during the experiment which 
one of the following predictions 
would be most reasonable? 

(A) The colorless liquid is prob 
ably composed partly of oxygen. 

(B) The mineral is probably com 
posed partly of carbon. 

(C) Either the colorless liquid or 
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the mineral is probably partly com 


posed of oxygen. 
(D) The gas bubbles coming from 
the mineral probably contain hydro 
gen. 
(E) The colorless liquid in the bot 
tle is not taking part in the reaction. 


5. Which one of the following is 
the best explanation for the appear 
ance of gas bubbles at the end of the 
tube in the beaker of limewater? 

(A) The pressure exerted by the 
colorless liquid is greater than that 
exerted by the limewater. 

(B) The bubbles coming from the 
mineral cause an increased gas pres 
sure in the stoppered bottle. 

(C) The temperature 1 
the end of thirty minutes causes an 


increase atl 


expansion of gas in the stoppered bot 
tle. 

(ID) The decrease in the 
the piece of mineral causes reduced 
pressure in the stoppered bottle. 

(E) The glass tube serves as a si 
phon for the flow of gas from the 
bottle to the beaker. 


6. The temperature 
served at the end of thirty minutes 


size ol 


increase ob 
can most reasonably be attributed to 
energy resulting from the 

(A) heat of fusion of the mineral 

(B) heat of vaporization of the 
mineral 

(C) reaction between the mineral 
and the colorless liquid 

(D) surrounding air 

(E) reaction between the limewa 
ter and the gas bubbles 
Questions 7-11 relate to the following 
experiment: 

The following data were taken and 
recorded in an experiment in which 
a can of water was heated by a burn 








ing candle. In each case the measure- 
ments indicate the correct number of 


significant digits. 


Wt. of empty can 70.1 g 
Wt. of can plus water 380.4 g 


Wt. of candle 
before burning 129.13 g 
Wt. of candle 


after burning 128.73 g 


Temperature of 


water (start) is? 
Temperature of 

water after heating =< 

7. How much water was heated 
in the experiment? 

(A) 380.4 g 

(B) 70.1 £ 

(C) 310.3 g 

(D) 300.0 g 

(E) None of the above 

8. What was the temperature 
change of the water? 

(Ay i” 

(B) 19° C 

(iS). 34° © 

(D) 53° °C 

(E) None ot the above 


9, What is the approximate num- 
ber of calories used to heat the water? 

(A) 4,760 cal 

(B) 6,000 cal 

(C) 11,000 cal 

(ID) 17,000 cal 

(E) None of 


the above 


10. Assuming that all of the heat 
given up by the burning candle is 
used to warm the water, the value for 
the heat of combustion for the can- 
dle material, expressed to the correct 


number of significant digits, is 


(A) 12 < 10% cal/g 
(B) 11.8 10% cal/g 
(C) 4.67 10° cal/g 





(D) 4.7 & 10* cal/g 
(E) 11.63 & 10% cal/g 


11. Assuming the chemical for- 
mula of the waxy material in the 
candle used in the above experiment 
to be Cy4H5 9, the proper equation 
for the complete combustion of a 
candle in air to form carbon dioxide 
and water is 


(A) CoyH59 + 3614 Oy 
CO. 25 Hy O 

(B) 2 CogHse + 72 Og 
48 CO. + 50 Hs O 

(C) CosgHso 244%, Ov 
24 CO + 25 HO 

(D) CogHsy + 36% Oy = 
12 CO, + 25 H,O 


(E) None of 


the above 


Ouestions 12-19 relate to the follow- 
ing information and graph (see next 
page): 


The graph below the 
temperature curve for a 78 g sample 
of benzene 


represents 


(CgHg). A constant 
source of heat is used which sup- 
plies 7.0 & 107 cal/min to the C,H, 
sample. The pressure is constant at 
| atmosphere. 


12. The portion of the graph be 


tween A and B represents 
(A) rh melting temperature of 
CyHg¢ (two phases—solid and liquid) 


(B) the boiling temperature of 


CyHg (two phases—liquid and gas) 
(C) warming of solid CgHy 


(D) warming 
(E) warming 


of liquid CyHy 
of gaseous CyHy 
13. The portion of the graph be 


tween D and E represents 
(A) the melting temperature of 


CyHg (two phases—solid and liquid ) 
(B) the boiling temperature of 
CyHg (two phases—liquid and gas) 
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(C) warming of solid CgH¢ 
(D) warming of liquid CgH¢ 
(E) warming of gaseous CgHg 


14. If it takes 3.3 minutes to melt 
the sample, what is the heat necessary 
to melt 78 g (one mole) of solid ben 


zene? 
(A) 78 cal 
(B) 700 cal 
(C) 2,300 cal 


(D) 78,000 cal 
(E) None of the above 


15. If it takes about 10 minutes 
to change the sample from liquid to 
gas, what is the molar heat of vapor 
ization for CgHg? 


(A) 700 cal 
(B) 780 cal 
(C) 1,400 cal 
(D) 7,000 cal 


(E) 14,000 cal 


16. Which the 


represents the phase in which the 


portion of curve 
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nen fine eeeee 


molecules have the highest potential 
energy? 

(A) A to B 

(B) B to C 

(Cc) C w D 

(D) Dto E 

(E) E to F 


17. Which portion of the curve 
represents the phase in which the 
molecules have the highest kinetic 
energy? 

(A) A to B 

(B) Bto C 

() € wo B 

(D) DtoE 

(E) E to F 

18. Which portion ol the curve 
represents the phase in which the 
molecules are experiencing vibration 
al motion only? 

(A) A to B 

(B) B to C 


(C) Cto D 
(D) Dto E 
(E) E to F 


19. All of the following conclu 
sions concerning CgHg can be cor 
rectly drawn from the data presented 
in the graph EXCEPT: 

(A) The boiling point of CgHg is 
increased by an increase in atmos 
pheric pressure. 

3) The temperature 
CgHg can vary. 

(C) For liquid CgHg, the tem 
perature is directly 
tional to the heat supply. 


of solid 


increase propor 
(ID) At one atmospheric pressure 
the boiling point of benzene is fixed. 
(E) It takes more heat to raise the 
temperature of liquid CgHg by one 
degree centigrade than it does an 
equal mass of solid CgHg. 


Ouestions 20-23 relate to the follow 
ing information: 


A student is told to consider the 
following hypothetical elements: 


AToMiK AToMi 
ELEMENT NUMBER WEIGHT 
A 6 12.01 
B 17 35.5 
He is also told that Element A 


combines chemically with Element B 
to form Compound X. 


20. 
in the table above, one can correctly 
infer that the neutral atoms of an 
isotope of Element A might possibly 
contain 


From the information given 


(A) 7 protons, 5 neutrons and 6 
electrons 

(B) 6 protons, 8 neutrons and 6 
electrons 

(C) 12 protons, 6 neutrons and 12 
electrons 

(D) 6 protons, 7 neutrons and 7 
electrons 

(E) 6 protons, 7 neutrons and 13 
electrons 


Zi. 


in the table above, which one of the 


From the information given 


following conclusions concerning Fle 
ment B is correct? 
(A) All atoms of 
in weight. 
(B) 6.02 
weigh 17 g. 
(C) One atom of B weighs 35.5 g 


. 


B are identical 


102% atoms of B 


(D) A mole of B atoms weighs 


35.5 Qo 


(E) A molecule of B weighs 





22. Four 


found to combine with a 


moles of B atoms are 


mole of A 


atoms to form Compound X. The 
weight of a mole of this compound is 

(A) 47.5 g 

(B) 74 ¢ 

(C) 83g 

(D) 154 ¢ 

(E) 190 g 

23. A flask was filled with the 


vapors of Compound X and the 
weight of the gas determined at an 
appropriate temperature and pressure. 
Later the flask was filled with oxygen 
and its weight determined at the same 
temperature and pressure. The weight 
of the vapors of Compound X in the 
flask will be approximately 

(A) the same as that of the oxygen 

(B) one-fifth as heavy as the oxy- 
gen 

(<;) twice as heavy as the oxygen 

(D) five times as the 
oxygen 

(E) one-half as heavy as the oxy 
gen 


much as 


Ouestions 24-29 relate to the follow 
ing information: 

Sulfur is a molecular solid consist- 
ing of Sg molecules. A candle made 
of sulfur burns in air to form the 
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sulfur dioxide, SO.. Balance the equa 
tion tor this reaction on scratch pa 


per betore going on. 


24. In the balanced chemical equa 


tion for this reaction, how many 
moles of oxygen react with a mole of 
sulfur (Sg)? 

(A) 1 

(B) 2 

(C) 8 

(D) 6.02 1024 

(E) None of the above 

a, 


25. All of the following can be 
inferred from the balanced chemical 
equation for this reaction EXCEPT: 

(A) Atoms are conserved during 
the burning of the candle. 

(B) Mass is conserved during the 
burning of the candle. 

(C) The rate of the reaction of sul 
fur with oxygen is greater than that 
for an ordinary candle with oxygen. 

(ID) Oxygen is consumed during 
the burning of a sulfur candle in air. 

(E) The number of moles of gas- 
eous substance consumed equals the 
number of moles of gaseous substance 
produced. 


26. After a sulfur candle has burn 
ed for ten minutes, its weight has de 
creased by 2.0 grams. What weight 
of sulfur dioxide, SO, is produced 
during this ten-minute period? (Use 


32 as atomic weight for sulfur.) 


(A) 2.0 grams. 
(B) 4.0 grams 
(C) 8.0 grams 
(D) 16.0 grams 
(E) The weight of SOg cannot be 


computed, since the balanced chemi- 
cal equation does not contain the 


necessary information. 
27. A burning sulfur candle is 


placed under an Erlenmeyer flask 


1 9¢ 1 
riya 
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turned upside down in a beaker of 
water. The candle burns for a few 
seconds only, and then the flame is ex 
tinguished. During this time, there is 
no noticeable change in the water lev 
el. This last fact is best explained on 
the basis of 

(A) Avogadro’s Law 

(B) conservation of mass 

(C) conservation of energy 

(D) the assumption that water is 
consumed during the reaction 

(E) the assumption that oxygen is 
not consumed during the reaction 

28. 
lenmeyer has been extinguished, a 
slow rise in the water level is observ- 
ed. The following facts (all of which 
are scientifically correct) are offered 
to explain this observation: 


After the candle under the Er 


I. Oxygen gas dissolves in water. 

Il. Sulfur dioxide dissolves in 

water. 

III. Sulfur dioxide combines chem 

ically with water. 

Which of the could 
reasonably explain the observed rise 
in water level? 

(A) I only 

(B) I and II only 

(C) I and III only 

(D) Il and III only 

(E) I, I and III 


~O 


above facts 


Limewater (calcium hydrox- 
ide solution) is added to the water in 
the beaker. A further rise in the wa- 
ter level in the flask occurs, and a 
slightly milky appearance is noticed 
in the liquid. The following hypo 
theses are offered to account for this 
new observation: 

I. The wick in the sulfur candle 
contains carbon. 

II. The product formed by the re 
action of sulfur dioxide and water in 





turn reacts with limewater to form 
a milky precipitate. 

III. There were impurities in the 
sulfur, which, on burning, produced 
carbon dioxide. 

Which of the above hypotheses 
would reasonably account for the ob- 
served milky appearance of the liquid 
in the flask? 

(A) I only 

(B) I and II only 

(C) I and III only 

(D) II and III only 

(E) I, ll, and Ill 


Ouestions 30-35 relate to the follow- 
ing diagram and information: 





A B 


The two-liter bulb A contains a gas 
at 27° C and | atmosphere pressure. 
The four-liter bulb B contains a gas 
Y at 27° C and one-half atmosphere 
pressure. The stopcock is turned to 
permit the gases to mix. No chemical 
reaction between gases X and Y oc- 
curs. 


30. One can correctly predict that, 
after the stopcock valve is opened, all 
ot the following will occur EXCEPT: 

(A) The gases X and Y will mix. 

(B) The final pressure in bulb A 
will be exactly equal to the pressure 
in bulb B. 

(C) The final pressure in bulb A 
will be below | atmosphere and above 
'., atmosphere. 


(D) The final pressure in bulb B 
will be 1 atmosphere. 

(E) After the pressures stop chang. 
ing, molecules will continue to move 
back and forth between bulbs A and 


B. 


31. Which one of the tollowing 
statements can be correctly deduced 
from Avogadro's Law, where applied 
to the situation above, after the valve 
is turned? 

(A) There will be the same num- 
ber of molecules of X in each bulb. 

(B) There will be the same num- 
ber of molecules, X + Y, in bulb 
A as in bulb B. 

(C) There will be twice as many 
molecules, X + Y, in bulb B as in 
bulb A. 

(D) There will be the same num- 
ber of molecules in both bulbs after | 
the valve is turned as there were be. | 
fore. 

(E) Since the final pressures are 
the same in the 2 bulbs, X and Y} 
must be the same gas. 

| 

32. After the the two| 
bulbs are thoroughly mixed, the par- 
tial pressure of X in bulb A 


(A) will be 14 
(B) will be ' atmosphere 
(C) will be 1 
(D) will be 2 
(E) cannot be calculated from the 

data given 


gases in 


atmosphere 


atmosphere 
atmospheres 


33. Ata temperature —25° C, the 
pressure would be 

(A) about 0.2 atm 

(B) about 0.5 atm 

(C) about 0.7 atm 

(ID) about —25° C 
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lb B (E) indeterminable from the data (B) One of the gases condenses to 
given a liquid at a higher temperature than 
hang Th. : ; ; : the other. 
aa ge two bulbs are ae cooled (C) Both gases have condensed to 
. and _ ch ee eee Th tol a liquid at a temperature of approx 
« ( > ‘ ‘e > e > > . 
cessive y lower Pa aaa 3 oh imately 190° C. 
ng 16 > < y ‘ y » . . . 
ow g — shows a graph of the (D) During the interval CD on 
whe SS the graph one of the gases has con 
hens ot densed to a liquid, the other remains 
- aoek a gas. 
plied | 5 oe 
valve & 05+ (E) Both gases condense to a 
z 04 liquid at the same temperature and 
ae pressure. 
num y O27 
yulb. . er 35. If both gases remained in the 
num-}| = 3% gaseous state throughout the cooling 
bulb Temperature in °C process, their pressure would be re 
duced to zero at a temperature of ap 
— 34. Based on the data presented proximately 
os ai the graph one can conclude all of (A) ze € 
the following EXCEPT: (B) er € 
| (A) The pressure exerted by the (C) FC 
num- | ; ; ie ' . 
un) vases has a straight line relationship (D) 190° ¢ 
after ny 7 . 
to temperature. (E) 270° ¢ 
re be 
oe Prepared in cooperation with Educational Testing Service 
Ss are Property of Chemical Education Material Study 
nd Y een 
THE CORRECT ANSWERS TO THE QUESTIONS IN THIS EXAMINATION 
‘ | WILL APPEAR IN THE APRIL ISSUE OF CHEMISTRY. 
> two 
€ par 
Austria Gets First Reactor 
> For THE first time atomic scientists Seibersdorf on the outskirts of Vien 
will be able to view their experiments na, headquarters city of the Interna 
m the! directly during irradiation in the cen- tional Atomic Energy Agency. 
ter of a reactor. ; 
sae More than 200 scientists will staff 
This advantage is one of the unique a ia 
C. the Ts ; the 16-building center, conducting 
4» He} features of Europe s most advanced ; eS. : aa 
; .. basic and applied research in physics, 
nuclear reactor, built by American yore 
Machine & Foundry Company, now chemistry, metallurgy, biology, medi 
operating in Austria. The reactor, ime, agriculture, isotope production, 
Austria's first, is the heart of a new © solid state studies and materials test 
$6,000,000 nuclear research center at ing for industry. 
9 ‘ 
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Apparatus Article 


Automatic Titractor 


> A new instrument that colorimet- 
rically determines equivalence point, 
automatically stops a chemical titra- 
tion, and provides a digital readout 
of the equivalence volume of titrant 
has just been introduced as a new 
tool for the research laboratory. 


Dubbed the Titracolormat, the in- 
strument performes semi-micro and 
macro titrations when used with the 
Aminco-Koegel Menisco-Matic Buret. 
End point volume is read directly to 


10 


(0.1 microliters when using the stand- 
ard 3.2 ml capacity Menisco-Matic 
3uret and to 1.0 microliters when 
using the 32.0 ml capacity large-vol- 
ume Menisco-Matic Buret. 
Titracolormat operation is based 
upon a motor-driven buret dispensing 
a titrant into a vessel containing an 
unknown solution. The solution is 
placed in the path of an optical beam 
which passes through the solution in 


the beaker and then into a detector. 


CHEMISTRY 



























As 
end 

colo 
ratic 
volu 
Sub 
quic 
min 
obta 
data 
may 


Viika 











tand- 
Matic 
when 
e-vol- 


based 
nsing 
ig an 
on 1s 
beam 
on in 
ector. 


ISTRY 








As the titrated solution reaches the 
end point (changes color), the Titra- 
colormat automatically stops the tt- 
ration; digital readout of equivalence 
volume is then observed at a glance. 
Subsequent titrations can be made 
quickly and automatically with only 
minor instrument adjustments. Data 
obtained may be fed to permanent 
data chart recorders; volume data 
may be printed; or data can be logged 


on printers or computers exhibiting 
both sample and titrant volumes. A 
remote digital readout indicator per 
mits monitoring the volume 
from another area. 

A specification sheet giving further 
details about the Titracolormat is 
available without charge from the 
American Instrument Co., Inc., 8030 
Georgia Avenue, Silver Spring, Mary 
land. 


buret 


Shortened ACTH Molecule 


> A BIOLOGICALLY active peptide mole- 
cule that contains the first 19 amino 
acids of the ACTH molecule has been 
synthesized. 

The achievement may 
series of synthetic products, each hav- 
ing only one of the many biological 
effects of natural ACTH. Undesirable 
the hormone may be 
eliminated by this modification tech 
nique. 

Synthesis of the new molecule was 
reported in the Journal of the Ameri 
can Chemical Society by a research 


lead to a 


side effects of 


team from the University of Califor- 
nia School of Medicine’s Hormone 
Research Laboratory. Dr. C. H. 


director of the laboratory, heads the 
team. 

Probably the largest polypeptide 
ever synthesized, the new molecule 
has been found, in experimental ani- 
mals, to have one-third the potency of 
natural ACTH obtained from the an- 
terior lobe of the pituitary gland. 
Clinical tests now being made of its 


biological activity humans. 
The first isolation and _ structural 


identification of ACTH from sheep 
and cattle pituitary glands was achiev 
ed several years ago by Dr. Li and 
his co-workers. The entire ACTH 
molecule consists of 39 amino acids 
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in the form of a straight chain. 


Since ACTH was first shown to be 
clinically effective against such dis- 
eases as rheumatoid arthritis, there 


have been indications that not all 39 
amino acids are necessary to the bio- 
logical activity of the protein hor 
mone. Much work has been 
aimed at reducing the complete mole 
cule to the basic structure or core that 
is responsible for its biological activity. 

The new synthetic molecule is iden 
tical in every respect to the corres 
ponding portion of the natural 
ACTH peptide. This means that each 
of the 19 functional groups appears 
in its free state and is not modified 
by other chemical groups. 

This is probably the most difficult 
feature of the synthesis of natural 
molecules, since in the process of join- 
ing structural groups together, it is 
necessary to render a large number of 
structural chemically 
that undesired reactions do not take 
place. 

Finally, for the synthetic molecule 
to appear in the free all the 
protected functional groups must be 
unblocked, so that they again 
appear as they do in the natural mole 
cule, ready to react with 
chemical agents. 


recent 


inert so 


“sites” 


state, 


once 
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V Chemustry Quiz 


Directions: Mark the answer you think most nearly correct. 
Answers are on page 42. 


A 


. Cryogenics is the study of 
1. computer logic 

2. free radicals 

3. the properties of matter under 
high pressure 
4. the properties of matter at 
temperatures 
zero 


near absolute 


B. Which has the longest wavelength 


1. blue light 
2. cosmic rays 
? = 4 
3. orange light 
4. X-rays 


C. Which one of the following is not 
a method of preparing oxygen? 


1. Brin’s process 

2. fractional distillation of liquid 
air 

3. heating of certain salts 

4. the Hall process 


D. The term aliphatic refers to 


1. a heart stimulant 

2. a set of environmental factors 

3. certain organic compounds 

4. the effects of certain hor. 
mones 


E. Borazon is another name for 
1. bornite 
2. boron carbide 
3. cubic boron nitride 
4. sodium tetraborate 


These questions were taken from 
the Twentieth Science Talent Search 
examination. 


Complete copies (with answers and 
norms) of many previous Science Tal- 
ent Search examinations are available 
at 15¢ each from Science Service, 
1719 N St, N.W., 
1G. 


Fire Heats Little Below Ground 


> Tue neat of a prairie fire may 
reach a temperature well into the 
1,000 degree Fahrenheit range a few 
feet above the ground, but there may 
be no heating at all an inch or two 
below the surface of the ground. 
Tests by Richard Vogl and Prot. 
John T. Curtis, University of Wis 
consin botanists, showed that during 
burning, temperatures may often rise 
to 325 degrees at four inches above 
the ground, but they seldom reach 
more than 150 degrees a half inch 


12 


below the surface, 60 degrees at an 
inch below, and show no appreciable 
increase at two inches below. The 
men used special pyrometers in their 
tests. 

A backfire, creeping slowly against 
the wind, heats the ground the most, 
while a headfire sweeping with the 
wind heats it but little, the two re- 
searchers found. In the case of a head- 
fre, peak intensity of the tempera 
ture is found at heights of 18 inches 
or more above ground. 
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New Heredity Mechanism 


> A NEW piscovery on the mechanics 
of heredity has resulted from direct 
examination by electron microscopy 
of the giant molecules involved, Dr. 
Liebe F. the Sloan-Ket 
tering Institute for Cancer Research 
reported. 


Cavalieri of 


The highly magnified look at the 
DNA (deoxyribonucleic acid) mole- 
cule, which controls the transmission 
of inherited characteristics has reveal 
ed that a different process may be in 
volved in the self-duplication activity 
by which living organisms perpetuate 
their kind. Two classes of DNA mole 
cules, each composed of long chains 
of nucleotides, arranged respectively 
in double spirals and pairs of double 
spirals, have been found, Dr. Caval 
ieri told scientists at the Biophysical 
Society meeting. 

In studies of pneumococcus DNA, 
that the two double 
spirals of the molecule lie side by side 


it was found 


than intertwined with each 
other, as previously believed. 

It was believed that replication in 
heredity involved the uncoiling of 
strands, but now it appears 
rather that each double spiral trans 
fers its genetic information by form- 
ing an entirely new adjacent double 
spiral. 


rather 


these 


“This makes it easier to understand 
the 
higher chromosomal level,” Dr. Cav 
alieri said. 


the mechanics of replication at 


Any simplification of the complex 
process of heredity is important in 
treating and preventing some diseases, 
in controlling resistance to drugs, in 
regulating and promoting growth, in 
making possible synthesis of proteins 
and in other felds. 

Ultimately, better understanding of 
heredity can lead to some control 
where congenital diseases and other 
inherited malformations may be elim- 
inated. 


Super-Graphite 


> ToucHer and more durable rocket 
motor nozzles are now possible with 
a new super-graphite produced by the 
National Carbon Company. This 
high-density material is made by a 
hot-working process that gives a re 
crystallized graphite with about two 
to three times the high-temperature 
strength of conventional graphites. 
The crystal alignment and internal 
structure of the super-graphite provide 
high strength at temperatures up to 
5,500 degrees Fahrenheit. The materi 
al has good machinability, thermal 
shock resistance and a low creep rate. 
Performance tests of 


rocket motor 
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nozzle inserts made of the recrystalliz- 
ed graphite show that it is as good 
as, and in some cases better than, such 
materials as tungsten and_ pyrolytic 
graphite. There are no limits to the 
size of objects that can be produced 
from this material. 

The recrystallizing process, on 
which National Carbon began work 
in 1953, produces a more uniform and 
compact structure. Careful control of 
this process produces different graph- 
ites with properties suited for a large 
number of applications. This recrys 
tallized graphite is 2.16 times as heavy 
as water. 
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New Ideas in 
Science and Education 


Chile Having Renaissance 


by Watson Davis 


> A scientiric and educational ren- 
aissance is underway in this land that 
extends from the tropics to the Ant- 
arctic. As “Yankee” in tone as any 
South American nation, Chile is ap- 
plying to its time-honored colleges 
and schools new ideas both created 
here and imported from abroad. 


The nucleus of this new infusion of 
action and concepts is the Council of 
Reactors of the seven principal Chil- 
ean universities. A colorful and ener- 
getic group, this council, with its 
technical advisory committee, is the 
driving force that will reorient both 
teaching and research by bringing 
American and other consultants to 
Chile and sending Chilean professors 
to the United States and other coun- 
tries. 


Rectors 

The Council of Rectors are diverse 
in personalities and in some cases in 
philosophies. They range from the 
dynamic head of the southermost 
University of Valdivia (population 
75,000) to the purple robed Archbish- 
op who heads the Catholic University 
of Chile at Santiago, the capital city. 

The Government of Chile has giv- 
en the Council of Rectors financial 
sinews that amount to a million and 
a half dollars annually which, guar- 
anteed for 20 years, amount to a half 


percent of the income tax revenue of 


Chile. 
This has been reinforced by re- 
quested collaboration of the National 
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Academy of Sciences of the United 
States and the International Coopera- 
tion Administration (ICA). In Feb- 
ruary and March the Rectors and 
their technical assistants will visit 
typical universities in Mexico and the 
United States. 


Visits 

This reporter, as a member of the 
National Academy’s cooperating com- 
mittee, has visited five of these uni- 
versities and has lectured at two sum- 
mer schools for teachers being held 
in Santiago and Valparaiso. Two Bra- 
zilian scientists from Sao Paulo were 
members of this joint Brazilian-Amer- | 
ican mission that discussed, particu- | 
larly with Chilean secondary school 
science teachers, the use of simple, 
inexpensive experimental apparatus 
that will allow the students them- 
selves to learn science by actual per- 
formance of science experiments. The 
two Brazilian professors were Dr. 
Isaias Raw and Dr. Romulo Pieroni. 


There seem to be good possibilities 
that a Chilean group of scientists and | 
educators will be able to produce in | 
Chile for use in its school, the kind 
of apparatus and kits that have prov- | 
ed useful in U. S. and Brazilian edu- | 
cation. 

The Chilean Council of Rectors is 
utilizing other Chilean and American 
funds for improving apparatus and 
laboratories, replacing equipment de- 
stroyed by the earthquakes of May, 
1960, which damaged seriously Con- 
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cepcion and Valdivia Universities, for 
libraries and documentation. 

Quite as important as providing 
facilities for science teaching and re- 
search, the Council of Rectors will 
provide a regular means of exchang- 
ing ideas and promoting cooperation 


Chile, 


sometimes have 


between the universities of 


which in the past 

not worked together too effectiv ely. 
This may be the most valuable re 

sult of the new development of Chil- 


ean science and education. 


Female Hormones Prolong Life 


> ProLoncaTion of life for male heart 
patients through use of female hor- 
mones is claimed by a woman physi- 
cian and four male colleagues at the 
University of Southern California and 
the USC School of Medicine. 

Premarin, a preparation of conju- 
gated equine estrogens, improved the 
survival of 62 men who had one or 
more heart attacks, Dr. Jessie Mar- 
morston told the western section of 
the American Federation of Clinical 
Research meeting. 

During 
months of uninterrupted treatment, 
she said, only three of the 62 died, 
compared with 123 untreated men 
among whom there were 17 deaths. 


a period of three to 18 


There no effect survival 
time of men treated with two other 
types of female hormones, or estro- 


gens, Anvene and Lynoral, given to 


was on 


73 and 96 patients respectively, Dr. 
Marmorston said. 

Blood fats were lowered (cholester 
ol phospholipid ratio) among the 
heart patients who took Lynoral and 
Anvene, which, unlike Premarin, had 
no effect on the survival time. 


Dr. Marmorston said these results 


show it is possible to improve the 
survival time without lowering the 
blood fats, and that lowering the 


blood fats, contrary to the opinion of 
some scientists does not necessarily 
lengthen life. 

Also participating in the research 
were Dr. Frederick J. Moore and Dr. 
Oliver T. Kuzma of the University of 
Southern California, Dr. Oscar Mag- 
idson of the University of Southern 
California Medical School, and John 
Weiner of the University of Califor 
nia at Los Angeles School of Public 


Health. 


Hearing Damage From Drugs 


> Hearinc damage or loss may re- 
sult from the use of dihydrostrepto- 
mycin, a derivative of streptomycin, 
one of the first drugs used effectively 
in treating tuberculosis, the commit- 
tee on therapy of the American Thor- 
acic Society warned. The committee 
said the compound still would be 
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available for use in special cases. 
Streptomycin alone has been known 
to produce damage to the hearing 
canal, but this occurs after relatively 
large doses and does not progress af- 
ter the drug is discontinued, the com- 
mittee reported in the American Re 
view of Respiratory Diseases. 
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1960 AEC Report 
To Congress 


Radioactive Fallout en 


by Livuian Levy 


> Raproactive fallout levels man 


and foods have shown a continued 
increase in the past two years, the 
Atomic Energy Commission’s 1960 


report to Congress disclosed. 


The increase has continued despite 
the general decline in fallout since 
tests of nuclear weapons were stopped 
in 1958. The fallout increase has ap- 
parently resulted from the accumula- 
tion of longer-lived contaminating 
elements from both weapons testing 
and nuclear development. The ele- 
ments are retained in the bone of man 
and animals, in soil and in plants. 
However, the levels still are well with- 
in acceptable limits, AEC 
have stated. 

AEC studies on contamination lev- 
els have concentrated primarily on 
strontium-90 because it is believed to 
cause leukemia 


biologists 


and bone cancer and 
tends to concentrate more heavily in 
the bones of children. The studies 
have also. concentrated on carbon-14, 
because of its genetic effect sometimes 
resulting in malformations and other 
defects; and cesium-137, because it is 
easy to measure and thus provides 
confirmatory data on strontium-90. 


Strontium-90 

The average level of strontium-90 
in the bones of adults in the Northern 
Hemisphere has shown a 50% in- 
crease since 1958, the AEC report 
This was one-seventh the level 
of concentration shown in 
1958. 


said. 
one-year 
olds in 
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Levels of strontium-90 in wheat 
and milk have also risen too, How 
ever, milling in wheat and processing 
in milk can reduce these substantially, 
the report said. 

Carbon-14 activity in the tropo 
sphere, that part of the earth’s atmos- 
phere in which weather phenomena 
occur, has increased by as much as 
27% in the Northern Hemisphere and 
20% in the Southern Hemisphere, ac- 
cording to measurements taken in 
mid-1959, This increase is considered 
significant by AEC biologists, and 
has aroused concern among some gen- 
eticists. 


Underground Tests 

Recognizing this concern and the 
general public fear of fallout, the 
Comission has proposed to Congress 
that future weapons tests be conduct- 
ed underground. In its report, the 
AEC approves the national policy of 
“attaining nuclear wea- 
pons tests under a treaty that would 
establish international 
quate to assure compliance with its 
provisions.” But it that “a 
continued unpoliced moratorium on 
weapons testing” threatens U. S. su- 
premacy in nuclear weapons and the 
safety of the free world. 


cessation of 


controls ade- 


warns 


would 
major advances in nuclear 
weapons design, the report said. 


In the field, AEC 


Further 
achieve 


weapons testing 


industrial the 


underscores advances in development, 
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including 23 civilian 
prototypes under design and construc 
tion by mid-1960; operation of the 
first held power plant for the military 


services at Camp Century, Greenland; 


power reac lor 


and an increase in recovery of irradi 
ated scrap, representing a savings of 
almost half a million dollars. 

There are now 66 civilian and mili 
tary power reactor projects in the 
U. S., not including naval propulsion, 
aircraft and space reactors. 


Plowshare 

None of the many Plowshare pro 
posals for exploitation of natural re 
sources by underground nuclear ex 
plosions has yet been authorized nor 
will any such detonations be author 
ized until all safety requirements have 
been met, the AEC reported. Propos 
ed Plowshare experiments have been 
used by the AEC and others to justify 
development of nuclear explosives, in 
cluding weapons. 

The first 
were permitted to set their own regu 
latory and satety standards for nu 


year individual states 


1960. The need 
for trained personnel in the field of 
radiobiology, public health and safety 


clear industries was 


will continue to expand as each of 
the states becomes responsible for 
atomic development within its bor 
ders. The AEC has established a train 
ing program to help meet this need. 


Radiation Incidents 

Even under Federal 
there were several major radiation in 
1958, to June 30, 
1960. The report lists 58 such “inci- 
dents,” involving a total of 119 per 


supery ision, 


cidents from July 1, 


sons. These include two last year at 
Idaho Falls, recently the scene of two 
serious radiation accidents. 


The AEC report also noted advan 
ces in perfection of the bubble cham 
ber that permits closer observation of 
nuclear behavior; in development of 
an experimental process heat reactor 
for conversion of salt water to drink 
ing water; and in U. S. contributions 
to development of atomic sciences for 
Asia 


yeaceful uses in Europe, and 
I I 


Africa. 


Sealed Orders Explore Rain 


> SECRET ORDERS, in sealed envelopes, 
on cloud-seeding were issued to a 
University of Chicago weather re- 
search team, trying to unlock the 
secrets of the raindrop this summer. 

The ten-man weather team, headed 


by Roscoe R. Braham Jr., associate 


professor of meteorology at the Uni-, 


versity, used this secrecy as a part of 
a special process to “randomize” the 
order in which days are selected for 
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seeding clouds with silver iodide. 


The weather team was on location 
in the Missouri Ozarks for its weath 
er spying under a National Science 
Foundation grant. The object of its 
research is to identify and isolate phys 
ical processes associated with produc 
tion of rain in summer cumulus 
clouds and to study rain-producing 
effects of seeding clouds with silver 
iodide. 























































Faked Facts 


Modern Science Caught Fakes 


by Tovi 





> SciENCE in truth has 
caught many famous fakes and the 


quest ol 


very latest may be counted among 
the “whoppers.” 


Three “Etruscan” statu 
ary, all famous and believed of great 
value, have been exposed in the Met 
ropolitan Museum of Art in New 


York as fakes. 


Proof of the faked statues was pro 


pieces ol 


vided by laboratory tests that showed 
the black glaze on the terracotta fig- 
ures had y modern 
processes instead of the primitive 


method the Etruscans used. 


been achieved by 


The two full figures and one head 
had been exhibited in the museum 
as fifth century B. C. samples of 
Etruscan sculpture since 1933. The 
Etruscans were neighbors of the an 


cient Romans. 


One of the most famous fakes ex 
posed by scientific proof was Pilt 
down man, found in Sussex England, 
between 1908 and 1915 and thought 
by some to be 500,000 years old. Af- 
ter much controversy, it turned out 
to be not a primitive man at all but 
a composite of a skull of a modern 
man and the jawbone of an ape. The 
hoax was exposed by microchemical 
tests, X-ray spectroscopy and crystal 
lographic analysis that showed the 
skull bone was only 50,000 years old. 
The jawbone had been “doctored” 
with bichromate of potash and iron 
to make it look mineralized. 

British science hoax was 


“Flint Jack” 


Another 


the case of who sold 
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NeVILLI 


made himself 
to the British Museum between 1863 
and 1857, when he was put in prison. 
Scientists later regretted that his 
“technique” for aging the objects was 


“antiquities” he had 


never learned since it might have 
aided scientists to expose other fakes. 

A British gem-fake was the reputed 
first synthetic diamonds, which turn 
ed out 1880 a 
Scotsman, J. B. Hannay, stirred bone 


to be real gems. In 


meal and lithium together and sealed 
the mixture in wrought-iron tubes 
that he heated in a forge. After the 
smoke cleared caused by the explo- 
sion, three tubes were still intact and 
claimed to hold the synthetic dia 
monds. In 1943 British physicists sub 
X-ray analysis 
and found they were true diamonds. 


jected the stones to 

A famous American fake was the 
“fossilized giant” uncovered at Car 
diff, N. Y. It was later found to be 
a statue made by a Chicago stone 
cutter, treated to look ancient and 
a farm where it was “dis 
1889. 

Suspected fakes that have been sub 
stantially repudiated by scientists are 
the “evidence” of Viking occupation 
of North America before Columbus 
and the “abominable 
the Himalayas. 

The Newport Tower, believed built 
by the Vikings is now thought to 
have been built in Colonial days and 


buried on 
covered” in 


snowman” of 


the Kensington Square bearing runic 
inscriptions and found in Minnesota 
have been rejected by archaeologists 
as valid evidence. 
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The “abominable snowman,” or 
yeti, A monster supposed to live high 
in the Himalaya Mountains is now 


believed a myth. A scalp produced 


> Tut 


ACTH, a hormone used to treat 
arthritis, was reported by University 


FIRST successtul synthesis of 


ol Pittsburgh scientists after a seven 
year study. 


The new man-made hormone, 
which has all the properties of natur 
al ACTH, is the largest protein-like 
molecule yet reproduced in the lab 


oratory. 


Dr. C. H. Li of the University ot 
California last month reported that 
he had synthesized a 19-unit molecule 
with 20 to 25% the activity of natural 
\CTH in a highly purified sample. 
The Pittsburgh biochemists have ob 
tained 100% biological activity with a 
molecule containing 23 amino acids. 
chemical procedures 
used by the scientists are paving the 
way for synthesizing even more com 


The tedious 


plex protein-like molecules. Their re 


Biochemists Synthesize ACTH 


by the natives was found to be no 
scalp at all. It had been molded out 
of skin and hair of a serow, a mem 
ber of the goat-antelope family. 


search is expected to help clarify the 
functions of the pea-sized pituitary 
gland. 


The laboratory synthesis will allow 
scientists to work with pure ACTH. 
This could lead to an understanding 
of how the pituitary gland at the 
ACTH is 


produced naturally, stimulates the ad 


base of the brain, where 


renal gland’s cortex to produce corti 
sone and other important steriod hor 
mones. The techniques developed can 
now be used to modify the natural 
ACTH in hopes of 
achieving medically important re 


structure ol 


sults. 


Members of the Pittsburgh group, 
lead by Dr. Klaus Hofmann, chair 
man of the biochemistry department, 
include Dr. Haruaki Yajima, Dr. and 
Mrs. Noboru Yanaihara, Teh-Yung 


Liu, Saul Lande and John L. Humes. 


Synthetic Skin Aids Severely Burned 


> A temporary, synthetic skin may 
now be used to save the lives of 
severely burned patients. 

Dr. William M. Chardack of the 
Buffalo, N. Y., Veterans Adminis 
tration Hospital told the Veterans 
\dministration Annual Medical Re- 
search Conference that results of ex 


periments with a synthetic skin made, 


of polyvinyl sponge and silicone rub 
ber were encouraging. 


The material, rigid when dry but 
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soft, pliable and elastic when wet, 
has protected laboratory animals for 
periods up to 104 days. As the graft 
“takes,” the surgical sponge is per 
meated by tissue and firm adherence 
comes about in a few days. 


Although it is not permanent skin 
graft, the synthetic probably can serve 
as a substitute long enough for the 
patient to recover and have new skin 
grafted, step by step, to the burned 
areas. 











> A system of logic by which an elec- 
tronic computer can be used to design 
the most efficient plant to produce 
any type of chemical has been devised 
by a Shell research team of engineers 
and mathematicians. 

In a final test of the system, the 
computer designed a chemical plant 
that would cost from $250,000 to 
$600,000 less to build than the best 
previous design. This saving repre- 
sents from five percent to six percent 
of total construction costs. 

The plant is designed to produce 
ethylene oxide — used in making 
antifreeze. The computer's design al- 
so reduced the cost of producing the 
chemical by five percent to ten per- 
cent. 

The initial parts of the new com- 
puter program were tested on a pro- 
cess to make polyisoprene, the syn- 
thetic twin of natural rubber, and on 
the design of plants used to produce 
gasoline. Similar savings were obtain- 
ed for these processes. 

The system of logic, called CHE- 
OPS for chemical engineering optim- 
ization system, is set up to handle 


Computer Designs Chemical Plant 


mathematical models for each of the 
units used to manufacture chemicals. 
The units are tied together by equa- 
tions governing the flow of all chemi- 
cal streams that could possibly wind 
through the plant complex. 

To design a plant, an engineer 
feeds the computer three types of in- 
formation. 

1. He tells the computer which of 
the units are needed to produce the 
given chemical and the route by 
which streams should flow between 
the units. 

2. He gives the machine the best 
available information on the process 
to make the chemical, including ad- 
vice to ignore impractical situations 
such as that 


reaction temperatures 


would melt steel. 

3. The factors the computer can 
vary in working its way to the most 
economical design, that is, tempera- 
ture, pressure and other environment 
al conditions in which the raw chemi- 
cals are turned into end product. 


With information, 
puter does the rest. 


this the com- 


On the Back Cover 


> THe Back Cover shows two of four towers of activated carbon through 
which helium passes in series during purification. 


Ten thousand cubic feet of helium are constantly in motion through the 
process enclosure system at the plutonium fuel fabrication facility operated by 


the Argonne National Laboratory for the U. 


S. Atomic Energy Commission. 


Activated carbon removes all impurities by adsorption, and process helium 
2 f 


returns to the recirculating circuit. Alternate sets of activated carbon towers 
provide for periodic removal of oxygen by evacuation, and valving allows 


small flow of hot helium when hot regeneration is required. 
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>» Unperwater electrical explosions 
are used in a new process to mold 
hard-to-form metals such as titanium, 


stainless steel and tungsten. 


The new process, described as “ca- 
pacitor discharge electrospark form 
ing,” is under development at Gener- 
al Electric Company’s General En- 
gineering Laboratory. It makes pos- 
sible the saving of millions of dollars 
a year in the working of these dif 
ficult metals. 

In the process the metal to be shap 
ed is underwater. A 
build-up of electrical energy produces 
an explosion that directs high-inten- 


placed in a die 


sity shock waves against the metal to 
The impact of the shock 
metal to take the 
shape of the die immediately. Remov 
al of 
prevent 


be formed. 
waves causes the 


air from the die is necessary to 
irregularities on the metal’s 
surface. 


Electrical Explosions 


TNT. 


The need for 


dynamite or 
other chemical explosives in forming 
the metals is eliminated by the pro- 
cess. Electrical potentials up to 35,- 


000 volts are used now, but eventual- 
ly 100,000 volts or more will be used. 

Manufacturing aircraft and missile 
parts will be greatly simplified by 
this process. Metals thus far success 
fully shaped include niobium (or col- 
umbium), molybdenum and certain 
beryllium alloys in addition to titani 
um, tungsten and stainless steel. 


The fact that the forming is done 
at room temperature without pre 
heating is a considerable advantage. 
Metal pieces up to ten inches in dia- 
meter and one-sixteenth of an inch 
thick have been processed in this 
manner. It is expected that missile 
sections ten feet or more in diameter 
and one inch in thickness can be 
formed by the process. 


High Blood Pressure Relieved 


> ProLoncep treatment of high blood 
pressure with guanethidine, or Is 
melin, is successful. 

Two studies of the drug’s effects, 
each made on 38 patients, were re 
ported in the Journal of the American 
Medical Association. Drs. Irvine H. 
Page, Richard E. Hurley and Harriet 
P. Dustan of Cleveland said guan 
ethidine had “the advantage over gan 
glioplegic (nerve-blocking) drugs in 
that sympathetic function is blocked, 
while parasympathetic is spared.” 


The parasympathetic nerves are 
part of the autonomic or self-governing 


nervous system, which 
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\ controls ac- 
tivity below the level of consciousness, 


as the secretion of glands, intestinal 
action and heart action. The sympa- 
thetic nervous system is the other 
part. By the use of guanethidine it is 
claimed that the operation known as 
sympathectomy is made unnecessary. 
It is still performed for hypertension, 
or high blood pressure. 

Drs. John T. Eagan and Edward 
S. Orgain of Duke University Medi 
cal Center, Durham, N. C., who 
treated another 38 patients, said final 


conclusions regarding the ultimate 
usefulness of the drug “must await 


more extended experience.” The drug 
was developed by Ciba Pharmaceuti- 
cal Products, Inc., of Summit, N. J. 
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Chemical Companies 


AmericanCyanamid 


This is the seventh of a series of eight articles to be pre- 
sented in CHEMISTRY this year. Many of the students now 
preparing for a career in chemistry will eventually join one 
or other of the large corporations and this series, featuring 
eight of the major companies employing chemists in the 
United States, is intended as a preview into the type work 


that they will be doing. 


> AMERICAN CyANAMID CoMPANY was 
founded in 1907 to produce one single 
chemical — calcium cyanamide. 
Today, 54 years later, the company 
is one of the world’s largest and most 


diversified companies serving four 
major markets — farm, home, indus- 
try and the medical profession — 


with more than 6,000 different prod- 
ucts. 

Because of its wide diversification, 
Cyanamid has established 11 operat- 
ing divisions and subsidiaries. It has 
41 manufacturing plants in the 
United States and 25 overseas, includ 
ing Canada, and associated compan- 
ies. Cyanamid, which has 28,500 em- 
ployees, operates in 84 foreign coun 
tries through Cyanamid International. 


Cyanamid r 
development activities as extremely 
important for the growth and strength 
of the Company, ond has consistently 
spent between four and five percent 
of annual sales in their support ($26,- 


egards its research and 


000,000 in 1959). These activities 
range from highly exploratory re- 


search in various branches of science 


to development and engineering on 
specific processes and products. 
and con 


This work is organized 


97 


ducted at three large research centers 


in suburban towns about 35 miles 
from New York City—Bound Brook, 
New Jersey; Pearl River, New York; 
Stamford, Connecticut. A new re- 
search center for agricultural prod- 
ucts will be opened at Princeton, New 
Jersey this year. 

Cyanamid’s three research centers 
employ a total of 1900 persons, in- 
cluding more than 300 scientists with 
doctoral degrees. In addition, the 
company has established Cyanamid 
E uropean Research Institute, Inc., lo- 
cated in Geneva, Switzerland, which 
is staffed by European scientists who 
conduct basic in the chemi 
cal and biological helds. 


This research effort has resulted 
in some history making accomplish 
ments, such as the development of 
the famous broad spectrum antibio 
tic Aureomycin, the production of 
Declomycin, Kynex, Aristocort, the 
Orimune oral polio vaccine and oth- 
Meanwhile, Cyanamid’s research 
scientists continue their attack on can 
heart disease and 
of virus-caused diseases. 
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> A nicHt view of American Cyanamid Company's chemical plant at Savan- 


nah, Georgia. 


isphere became necessary by the real 
ization that natural fertilizers were 
running out and that the predicted 
population explosion would result in 
global starvation. Cyanamid not only 
changed this gloomy picture but it 
has helped break through a barrier 
in the whole concept of synthetics. 


The first manufacturing plant for 
Cyanamid was built at Niagara Falls, 
on the Canadian side of the river, 
where vast amounts of electricity were 
available for operating the plant's 
giant electric furnaces. 
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Some diversification of product was 
accomplished in 1912, when Cyana 
mid’s first research laboratory was 
established at Niagara Falls. A slight 
modification of the original process 
also produced calcium cyanide, used 


by the mining industry. In addition, 


a new plant was built at Warners, 
New Jersey, to manufacture ammon 
ia for a nitrogen phosphate fertilizer 


and sulfuric acid. 


In 1929, a program of vertical ex 
pansion by merger went under way 
with the acquisition of several allied 






































companies including Lederle Labora- 
tories (biologicals and pharmaceuti- 
cals), Calco Chemical Company (coal- 
tar intermediaries and dyes), Kalb- 
fleisch Corporation (acids, alum and 
other heavy chemicals) and others. 
At the same time, discovery of new 
products through research was em- 
phasized by the addition cf a number 
of laboratories at various plants and 
the establishment of a central research 
laboratory in Stamford, Connecticut. 
The company’s vertical expansion 
continued in recent years through the 
acquisition of the Virginia Chemical 
Corporation, which brought Cyana- 
mid into the important field of ti 
tanium dioxide pigments, and the 
Formica Corporation, which added 
an important line of laminated _plas- 
tics with a world-wide reputation in 
building and industrial uses. 


Cyanamid’s Four Major Markets 
The Medical Market 

Under the Lederle brand name, Cy- 
anamid produces ethical drugs to be 
prescribed by physicians, plus some 
items, vitamins, which 
without 


such as 
the 


are 


sold to consumer pre- 


scription. 


Broad-spectrum antibiotics such as 
Declomycin® demethylchlortetracyc- 
line, discovered by Lederle scientists, 
and its predecessors, Aureomycin® 
chlortetracycline and Achromycin® 
tetracycline, have so strengthened the 
hand of the family doctor that once 
dreaded infections like pneumonia 


have 


ceased, in most cases, to be 


frightening. 

Biologicals, including smallpox, in 
fluenza, and typhus vaccines, and anti 
rabies serum, have played an import 
ant role in diminishing the threat of 
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virus-caused diseases. Lederle has al- 
so pioneered the development of a 
vaccine which gives immunity to par- 
alytic polio with a single oral dose. 

Research is constantly developing 
valuable new therapeutic tools for the 
physician. One of them is Aristocort® 
triamcinolone, a synthetic steroid 
which is widely used in the treatment 
of rheumatoid arthritis, a variety of 
allergic disorders such as asthma, 
psoriasis and other dermatoses, leu- 
kemia, and many other diseases. Kyn- 
ex® sulfamethoxypyridazine, (a low- 
dosage sulfonamide), Diamox® ace- 
tazolamide, (used in congestive heart 
failure and glaucoma), Artane® tri- 
hexyphenidyl (for the treatment of 
Parkinson’s Disease) Pathilon® tridi- 
hexethyl chloride, (used in the mana- 
gement of peptic ulcer), and Hetra- 
zan® diethylcarbamazine, (for the 
treatment of filariasis) — these are 
other important products of Lederle 
research. 

Hospitals, surgeons and physicians 
are supplied with surgical sutures 
under the Davis & Geck brand name 
and with hypodermic needles, syrin- 
ges and related instruments under the 
Vim® trademark. 

The company also produces and 
distributes the Cine Clinic films in 
cooperation with the American Col 
lege of Surgeons, and maintains an 
extensive library of surgical films. 


Chemicals for Industry 


the medical market, 
serving industry has long been a 
mainstay of Cyanamid production. 
What are known in the trade as 
“heavy” chemicals like sulfuric 
acid — are made and sold by the tank 
carful. Sulfuric 


Large as is 


acid is essential in 
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> A scientist at American Cyanamid Company's Lederle Laboratories Divi 
son 1s conducting research on antibiotics. 


making of fertilizers, petroleum prod 
ucts, steel, pigments, rayon, paper, 
and textiles; in refining oils and fats, 
and in making many other chemicals. 
It is one of the real work horses of 
industry. 


Cyanamid supplies cracking and re 
forming catalysts to the petroleum 
industry, which uses them in mak 
ing gasoline and other products from 
crude oil, and desulfurization prod 


ucts. 


Groups of chemicals are likewise 
produced for the processing of paper, 
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leather, metals, textiles, rubber and 
plastics. 


The leather industry uses tanning 
agents and dyes to process raw skins 
into smooth, rich leather in all colors. 


The steel industry is supplied 


chemicals for processing and treating 
steel. 

The paper industry is supplied with 
a wide variety of essential chemicals; 
alum, and a complete line of rosin 
sizes, fortified and unfortified. The 
alum and rosin sizes combine to im 
part water resistance to paper. To 































































supplement the rosin size, an exten 
sive line of wax sizes is offered. 
Of growing importance is Cyana- 
mid’s line of wet-strength resins for 
paper. Such products as paper con 
tainers — bags and boxes, napkins 
and paper tow ‘els — have been revolu 
tionized by the introduction of wet- 
strength which keep paper 
from coming apart when wet. Other 


resins, 


resins provide strength and grease re- 
sistance to paper. 

Paper hats have been successfully 
tested in the market. Large paper 
mills are experimenting with cloth- 
like paper for use as hospital sheets, 
aprons. In the near fu- 
ture children’s play clothes and wo- 
men’s evening dresses may be made 
of paper. And perhaps only a few 
years away are such radical innova- 
tions as disposable men’s suits and 
paper clothing of many other kinds. 


coveralls and 


The mining industry looks to Cy- 
anamid for cyé vanides for refining gold 
and silver, flotation chemicals to sep- 
arate metals from pulverized rock, 
and other mineral dressing agents. 

Cyanamid’s industrial explosives 
are widely used in quarrying, mining 
highway construction, sinking shafts 
and tunnels, blasting oil, gas and 
wells, demolition and many 
similar functions. 


water 


As the country’s leader in acrylon- 
itrile, Cy: inamid supplies industry 
with this basic raw material for plas 
tics, synthetic 
fumigants, 


acrylic fibers, 


paint 


rubber, 
adhesives, and _sur- 
face coatings. 

Acrylonitrile opened the door to 
some of the most important synthetic 
fibers now in use, the acrylics. In ad- 
dition to those made by other com- 


26 





> Tus Mouse has been given an ex- 
perimental tranquilizer developed by 
American Cyanamid Company's Led- 
erle Laboratories Division and then 


placed on a hot plate. 
how many minutes the 
stand the heat before getting nervous, 
research scientists determine the 


drug’s efficiency. 


By checking 


mouse can 


panies, Cyanamid is now supplying 
the textile industry with its own su- 
perior acrylic fiber, Creslan® 
Pigments and dyes made by Cy 
ang aid supply the paint, printing ink 
and textile industries as well as many 
others. Titanium dioxide, sold under 
the brand name of Unitane, 
brated as the pigment which is liter 
ally whiter than snow. In this field 
also are the brighteners which, added 
to detergents, make the family wash 
“whiter than white,’ or as Calco 
fluor® White ST added to 
textiles for exceptional brilliance in 
whites and pastel colors. Calcofluor 


is cele- 


dye, is 


is also added to paper for achieving 
a brilliant white, making printing, 
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either color or black-and-white, more 
effective and dramatic. 


The company offers the textile in 
dustry an extensive line of products 
like softeners, finishing oils, and siz 
ings for making fabrics. To improve 
wearing performance there is an- 
other line of textile finishes which 
impart resistance to wrinkles, 
shrinkage, water and spotting. A pur 
ifying finish retards bacterial growth 
in clothing 


fire 


fabrics, keeping them 
fresh and resistant to odors. Most of 
these finishes are now identified by a 
descriptive Cyana® tag attached to 
the garment. 

Cyanamid’s molding compounds 
are used by the plastics industry for 
housings for electrical appliances in 
cluding shavers, mixers blenders; for 
bottle and jar tops; for buttons, wir 
ing devices and electrical equipment. 

Melamine-formaldehyde molding 
compounds, which provide superior 
heat, abrasion, moisture and_ break 
resistance, are used for cutlery 
handles, mixing bowls and Melmac® 
quality melamine dinnerware. 


Cyanamid resins are used for bond- 
ing plywood and laminating various 
materials under pressure to produce 
table tops, wall panels and electrical 
control panels. Other resins make 


wood adhesives of great 


Coating resins are used for the baked 


strength. 


finishes on autos, refrigerators, stoves 
and washing machines. Alkyd resins 
give paints better adhesion, toughness 
and durability. 


Melaqua 600 is a new melamine 


acrylic water-soluble baking enamel. 


vehicle used in finishing appliances, 
building materials and, potentially, 
automobiles. 
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YUM 


Lam 
- is combined 


Another Cyanamid resin 


inac® 


polyester resin 
with materials such as glass fibers to 
produce reinforced plastic for boats, 
auto bodies, fishing rods, luggage, 
helmets, aircraft parts, and the color 
ful corrugated sheets now widely used 
for patio roofs, awnings, partitions 
and skylights. 


A complete line of Formica® lam 
inates in sheet, tube, rod and fabricat 
ed forms are sold to the electronic, 
chemical, aviation, textile 
and machinery industries, among 
others. One of the g 

industrial laminates is For- 
mica Copperclad for printed circuits 
in the radio and television industry 
and other electrical and electronic ap 
paratus. Formica also makes molded 
machine parts and shuttles the 
textile industry. 


For the Farm 

Cyanamid’s wide line of agricul- 
tural chemicals includes a number of 
nitrogen fertilizers in various forms 
and concentrations. Another import 
ant plant food — phosphorus — is 


electrical, 


fastest growing 
uses of 


tor 


supplied through the production of 
phosphate rock, mined in Florida. A 
Cyanamid plant at Brewster, converts 
the basic phosphate rock into triple 
superphosphate, a concentrated form. 
High analysis fertilizers of this type 
are being increasingly adopted by 
farmers. 


Detoliants based on cyanamid are 
widely used in harvesting crops where 
leaves can be a nuisance, as in pick 
ing cotton or digging potatoes. The 
company’s laboratories have produc- 
ed new insecticides: Parathion, Mala 
thion, and Thimet® phorate insecti 
cide, important weapons in the war 
against insects. 


y- 
af 






































Malathion is deadly to insect, but 
has low toxicity for humans and ani 
mals. It was given a severe test in the 
summer of 1956 when it was pressed 
into to fight an invasion of 
the dreaded Mediterranean fruit fly 
in Florida. Sprayed over wide areas 
of the state by plane, Malathion is 

with bringing the Medfly 
and safely under control and 
destruction of the 


sery ice 


credited 
swiltly 
preventing citrus 
crop. 

Thimet is a in- 
secticide, applied to the seed before 
planting. The growing plant becomes 
virtually “bugproof” for several weeks 
during critical sprouting 
killing insects which try to feed on it. 
Thimet is being used on plants such 
as cotton, alfalfa, sugar beets and po- 
A new fungicide, Cyprex® 65- 
dodine, controls two diseases on 
fruit leaf spot on cher- 
ries and scab on apples and pears. 


new “systemic” 


its stage, 


tatoes. 
W 


three crops: 


Serving the Consumer 
Products like sulfuric acid or beta 
naphthol, sold to industry, are used in 
manufacturing finished products, but 
the ultimate consumer has no way of 
sa tifying the Cyanamid ingredient 
1 his final purchase. 











However, Cyanamid and its  sub- 
sidiary, Formica Corporation, sell 
some products readily identifiable. 
Formica laminated plastics are 
the widely known. Used in 
homes for sink and counter tops, Van- 
itory units, furniture and wall surfac- 
ing, Formica has become 
word. 


among 
most 


a household 


Another type of consumer product 
contains a recognizable Cyanamid in- 
yet is not manufactured or 
Mel 
mac dinnerware is an example. The 
melamine resin is supplied by Cyana- 
mid to molders who produce table 
ware under their own brand names. 


gredient, 
sold in final form by Cyanamid. 


Creslan fiber is now being supplied 
to leading textile firms. 


With a unique ability to soak up 
dyes to the core of the fiber, Creslan 
brings out the depth and richness of 
today’s brightest and best colors. 


It is washable and quick drying, 
completely suitable for “wash-and- 
wear” applications. of 

and 
lends 


Jecause its re- 
silience, luxurious “hand,” 
dimensional stability, it 
to knit fashions, carpets, 


blankets and outerwear. 


good 
itself 


and rugs, 


Gas and Chemicals from Lignite 


> A New generator, operating on part 
ly ci irbonized lignite, is now produc- 
ing raw gas, both as a source of chem- 
icals and for natural 
gas. The 

Department of the Interior report 
ed that this 


a substitute 


is a significant step to 


ward gasification of American lig 
nite. The raw gas produced by the 
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Jureau of Mines of the U. 


de- 


D., 


generator, or gasifier, 
veloped at the Grand Forks, 
Lignite Research Laboratory, is much 
like “water gas” produced from coke. 
Treatment of this raw gas yields “syn- 
thesis gas” — a mixture of hydrogen 
and carbon monoxide, from which 
many chemicals and synthetic liquid 
fuels m: iy be derived. 


pressure 
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Not Readily Accepted 
By Scientific World 





> “UnortHopox”’ scientific ideas or 
theories have frequently produced 
significant advances in the scientific 
world, said Dr. Lawrence A. Wood, 
president of the Washington Acad 
emy of Sciences. 

these theories 
were not readily accepted by the sci 
entific world. Many scientists with 


unorthodox theories were forced to 


However, many of 


overcome strong opposition from sci 
entists who vainly clung to conflicting 
opinions accepted at that time. 

All accepted 
scientific theories had to face certain 
tests before they were accepted by the 
scientific community, Dr. Wood said. 


the now generally 


In a historical survey of “unortho 
ideas advanced by certain out 
standing scientists, Dr. Wood noticed 
that 
with successful theories usually ap 


dox” 
four characteristics associated 


peared. Such scientists as Copernicus, 
Galileo and Louis Pasteur were “un 
orthodox,” yet their scientific theories 
passed the tests. 


Unorthodox Ideas Praised 





The tests are, Dr. Wood said, that 
all experimental results be reprodu 
cible, reported, and supported by a 
theory. The theory must also be con 
sistent with all the known facts. If an 
“unorthodox” idea can pass these 
tests, significant scientific knowledge 
will probably be made. 

The human motives and personal 
factors involved in 


must not be 


work 
underestimated. Scien 
tists are human and can not be ex 
pected readily to abandon a theory 
they hold, Dr. Wood said. 


Galileo faced a heavy barrage of 
criticism when he contradicted Aris 
totle’s dominance over scientific think 
ing during that time by denying that 
a heavy body necessarily falls faster 
than a light one. His dogged deter 
mination resulted in his famous ball 
dropping experiment from the Tower 
of Pisa. 

This also established the modern 
scientific principle of verification by 
experiment. 


scientific 


Oil Residues 


> TH demand 
tor chemical raw materials challenges 


STEADILY increasing 
engineers to develop processes for the 
conversion of petroleum residues to 
products of greater value, H. Beuther, 
J. B. McKinley and R. A. Flinn of 
the Gulf Research and Development 
Company, Pittsburgh, told the Ameri 
can Institute of Chemical Engineers 
meeting. 
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Hydrogenation shows the greatest 
promise for producing more valuable 
products from petroleum residues as 
well as a higher product quality, they 
said. 


A pilot plant operation of such a 
process was described by M. C. Cher 
venak and C. A. Johnson of Hydro 


carbon Research, Inc., New York. 































Science Talent Search 
Project Report 


AN APPLICATION OF 
F-CENTERS 


by Donatp Fox 
West High School, Phoenix, Arizona 


Donald Fox, 17, was a winner in the 20th Science 
Talent Search. He hopes to take his degree in physics, 
and subsequently, to engage in research and teaching. 


> THe rirxst observations of color cen- 
ters were made by Goldstein in the 
nineteenth century. After a lapse in 
research, Pohl and his associates studi- 
ed this phenomeon extensively for ten 
years. These studies form the bases 
of present concepts of the F-center, 
the best known color center. 

Today the F-center is considered 
to be an electron trapped at a nega- 
tive ion vacancy of a crystal.! The 
F-center section of the 
visible light spectrum, causing color 
ation. This color spreads by the move- 
ments of many such electrons, which, 
it released from their positions by 
some form of energy, drift until re 
trapped at a similar negative ion va 
cancy. 


absorbs one 


F-centers cause different col- 
ors in crystals of different composi 
tion.* This characteristic permits vis- 
ual identification of crystals on the 
basis of composition. 


Originally the student chose alkali 
halide crystals for investigation. The 


1 Holes trapped at positive ion vacan- 
cies are considered by some auth- 
orities to be F-centers. Disagreement 
seems to exist. Also, see Figure I 
for a F-center model. 

~ See Figure II for a table of colors 
caused in basic crystals by F-cen- 
ters. 


principal reasons were that the alkali 
halide crystal is relatively simple in 
structure, has been extensively studi- 
ed, and is comparatively easy to ob- 
tain in a pure state. 

Three common methods are used 
to create F-centers in alkali halide 
crystals.* The method utilized in this 
project passes an electrolytic current 
through the crystal, at an exact tem- 
perature for optimum results. De- 
pendent upon the polarity of the elec- 
trodes used, either trapped holes or 
trapped electrons are produced. With 
certain alterations, both are produced. 
In this method, as in the others, F- 
centers are caused by the non-stiochio- 
metric excess of the metallic com- 
ponent. 

During study of the first F-centers 
produced by him, the student noted 
that potassium F-centers occurred in 
sodium chloride crystals. This was 
caused by a potassium impurity. The 
ease with which potassium was rec 
ognized suggested an application of 
F-centers. As these two color centers 


3 The first two methods, additive and 
radiation, are discussed in standard 
works on the subject. kK. Lark-Hor- 
owitz and V. A. Johnson treat both 
in Solid State Physics, Volume 6. 
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> Donatp Fox, with his science display which he exhibited in Washington 
as a feature of the twentieth annual Science Talent Institute. 
of the 40 Science Talent Search winners who were chosen from over 25,000 
high school seniors throughout the country. 


can be distinguished visually, the in 
jection of them positively identifies 
the crystals. As is well known, in the 
usual high school method, sodium 
and potassium ions are identified by 
means of a flame test and cobalt view 
ing glass. This method of identifica 
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Donald was one 


tion is always difficult and often im 
possible. The visual differentiation is 
too small. Converted to a crystalline 


form with F-centers 


injected, how 


ever, positive separation of the two 


10Ons 1S possible. 
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F-Center Model Furnace 
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+ as + ed by two inches of asbestos. A hori- h; 
1 re Ci = NA zontal hole drilled through the en- re 
tire furnace permitted the crystal and ni 
FIGURE II electrodes to be viewed. A second ql 
Basic halid } j hole enabled the temperature to be s 
Ee ES, COON, ae measured with a pyrometer.” a 
optimum temperature for injection ; fag ; pe 
‘ol 600° C During the injection of F-centers, cr 
Coloration at 6 = the crystal specimen was held be- or 


Optimum tween two electrodes spring-loaded | in 
Electron Hole lempera- ; 


Crystal Injection Injection ture °C, Outside the furnace to maintain a con- Fm 
KI blue vellow 600 stant pressure. The upper electrode | 
KBr Mae : 600 had a platinum point and the lower | 
) >: e « . 
NaCl wee 640 was a planar, nickel electrode. A full- an 
« 4 4 oe -@°6é, 6 _— ° = 
CsI blue iis 450 wave rectifier delivered up to 700 ol 
CsBr ili - 450 volts to the circuit. A 3.1 ampere, 44 cr 
) . . . . S 
KCI ihe 625 ohm rheostat was used to control the ST 
KI(TID) _ black ‘ili 600 temperature of the furnace. hl 
In the production of crystals from de 
Apparatus powdered sodium chloride or potas tu 
The furnace+ used in the injection *'4™ chloride, a Temco Model F315R}_ P 
of F-centers consisted of an inner, ‘mace operating on 110 volts A.C.) ™ 
; ; re > was used. ab 
vertical, cylindrical chamber insulat _ al 
d *¢ 
' See Figure III for schematic draw- » Later a microammeter was calibrat- 6 
ing ed and used instead 
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Procedure 

The first step was to inject F-cen 
ters into crystals electrolytically. In- 
itially, commercial optical quality 
crystals of sodium and_ potassium 
chloride were used. These were ob- 
tained in the form of 25.2 millimeter 
5.0 thick 


each 


diameter by millimeter 


To 


disk was fractured into several pieces. 


disks. conserve materials, 
To inject F-centers, one piece was 
placed between the electrodes. The 
furnace was turned on. 


When the crystal had reached the 
temperature range suitable for the in 
jection of F-centers, the full-wave rec- 
tiher, with a potential of 500 volts, 
was switched on. When the F-centers 
had penetrated the entire crystal, the 
rectifier was turned off and the fur 
nace was allowed to cool. No further 
quench was necessary to prevent co 
agulation of the F-centers. The tem- 
perature® was found to be extremely 
critical. F-centers could be formed 
only in a range of 20° F. The color- 
ing tended to change hue when re- 
moved from the furnace. 


To use F-centers to identify sodium 
and potassium ions, the powder form 
had to be 
crystalline 


of each converted to a 
This is relatively 
simple. A small crucible was one-half 
hlled with the desired chloride pow 
der. It was then heated in the Temco 
furnace to slightly above its melting 
point. When all the powder had 
melted, it was allowed to cool, taking 


about five hours. The method produc 


form. 


ed crystals very suitable for F-center 


* 760° Centigrade for potassium and 
840° Centigrade for sodium 
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wits 


then in 
jected in the way previously describ 
ed. It was discovered that the opti 
mum temperature for injection of F- 
centers had dropped approximately 
160° Centigrade. In addition, while 
F-centers can be placed in crystals in 
the form they are when cooled, the 
clarity and intensity is improved by 
curing them first. 


injection. F-centers were 


An experiment demonstrated the 
coloring to be electronic. A crystal of 
potassium chloride with injected F 
was cleaved in half. One 
half was saved. The other was dis 
solved in water in a test tube. Com 
plete dissolution caused no coloration. 
Upon evaporation of the water, only 
a white powder remained in the test 
tube, showing the coloring to be elec 
tronic. 


centers 


Conclusions 


This project demonstrates that a 
positive and accurate identification of 
sodium and potassium ions can be 
done in any high school laboratory. 
The furnace used during injection of 
F-centers is simple and can be built 
by a student. This same furnace, with 
slight modifications, could be used in 
the making of one’s own crystals. A 
simple half-wave voltage quadrupl 
er is recommended as a power sup 
ply. This is built of parts available 
anywhere, is simple, uses standard 
110 volt alternating current, and is 
accident safe. Once built, these pieces 
of equipment would work indefinite 
ly. With this apparatus the nature of 
crystal structure and color centers can 
be shown, in addition to the positive 
separation of sodium and _ potassium 
ions. 


wn 
nw 





> A weapon against blood clots that 
have been formed and threaten death 
may have been found after a seven- 
year study by Dr. Eugene E. Cliffton 
of Cornell University Medical Col 
lege. 

Dr. Cliffton has succeeded in isolat 
ing an enzyme, fibrinolysin, which is 
found in human blood, and ordinarily 
is sufficient to dissolve the small clots 
readily formed but harmless. 


Other scientists have developed a 
drug that prevents the formation of 
blood clots and this drug was ad- 
ministered to President Eisenhower 
in treatment of his coronary ailment. 
However, this is an anticoagulant that 
is not effective against a clot that al- 
ready has been formed. 

Although Dr. Cliffton and his as- 


Enzyme Used as Drug 


sociates have administered injections 
of fibrinolysin to only 45 men and 
women suffering from critical heart 
ailments, 39 survived. The six who 
died were in a state of shock or hope- 
less heart condition. 

It is hoped fibrinolysin will be help- 
ful in other ailments besides heart 
conditions that involve blood clots. 
Among these are phlebitis, an inflam- 
mation of a vein which young mo- 
thers sometimes develop as “milk leg.” 


Dr. Cliffton said injections of fibri- 
nolysin will usually be given only in 
an emergency and that, although the 
enzyme may save many lives, it will 
not always be successful. The Nation- 
al Science Foundation and _ other 
foundations made the research on 
fibrinolysin possible through grants. 


Genetic Defect In Soybean 


> THe yELLowING disease of soybeans, 
known as chlorosis, is due to iron 
deficiency, the U. S. Department of 
Agriculture has found. 

Dr. L. A. Dean of USDA’s Agri- 
cultural Research Service in Beltsville, 
Md., reported at the Southeastern 
Seminar on Atomic Progress in Ag- 
riculture that the disease is due to a 
hereditary defect that results in in- 
efficient use of iron in certain soybean 
strains. The cause and source of the 
disease, he said, were determined by 
putting radioactive iron, isotope 55, 
into the soil and tracing the path of 
the radioactivity through the plant. 

Radioisotopes, Dr. Dean noted, 
have been used here and abroad for 
some 1,000 USDA-sponsored studies 


of efficient fertilizer use. 

Although phosphate is an essential 
plant nutrient, phosphate fertilizers 
are notoriously inefficient because they 
react with the soil and lose potency. 


The radioisotope tracer studies have | 


given researchers a better idea of how 
much fertilizer is needed, when to 
apply it and where to put it. 

A valuable, yet simple, application 
of atomic age principles to farm prob- 
lems is the neutron meter. The meter 


is No sensitive instrument stuck away | 


in a laboratory. It is a soil moisture 
measuring device that does its job 
while sunk down six to eight feet in 
the middle of a field. The principle 
behind it is that neutrons are slowed 
down by water. , 
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Highest Magnetic Fields 


> Tue highest magnetic fields known 
have been produced at Los Alamos 
Scientific Laboratory using the tech 
nique of implosion, the inward direc 
tion of explosive forces, which is also 
one method for detonating atomic 


bombs. 


A thin copper tube was imploded 
by high explosives and a large vol 
ume of initially weak magnetic field 
was compressed up to a strength of 
14 million gauss in a volume of about 
one cubic inch by Drs. C. M. Fowler, 
W. B. Garn and R. S. Caird. 


RESEARCH 


DEPARTMEN 





A saariaitetelindiaia 








The achievement of such a strong 
magnetic field, which lasted for two 
millionths of a second, is reported in 
Science by Dr. Harold P. Furth of the 
University of Lawrence 
Radiation Laboratory in Livermore. 


California's 


The gauss is a unit measuring mag 
netic strength. The earth’s magnetic 
held than gauss. 
One application of very high magnet 
ic fields is in the confinement of a hot 
plasma in a “magnetic bottle,” the 
major problem in the control of hy- 
drogen bomb, or fusion, power for 
peaceful purposes. 


averages less one 


“How long has Argyle been on that dehydration project?” 
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Chemical Patents 


To obtain copies of these new patents, order them by 
number from the Commissioner of Patents, Washing- 
ton 25, D. C. Enclose 25 cents in coin, money order 
or Patent Office Coupons (but not stamps) for each 


patent ordered. 


Colorimetric Chemical 

Radiation Dosimeter 

> Tue increased applications of radio- 
active materials has pointed up the 
need for more accurate dosimeters to 
measure the radiation doses in par- 
ticular ranges and under specific con- 
ditions. This is particularly true in 
clinical medicine. Electronic equip- 
ment is expensive as well as heavy 
and bulky. Film techniques are slow 
and inaccurate in many cases. 

Liquid colorimetric chemical dosi- 
meters are a potential solution to this 
problem. The ferrous-ferric sulfate 
system is widely accepted as the best 
chemical means for measuring X- and 
gamma-rays. There are many reasons 
why this system is far from ideal. 

William Balkwell of San Francisco 
and Gail Adams, Jr. of Larkspur, 
California have devised a method of 
stabilizing the ferrous-ferric system 
so that it has become more reliable. 
They have been issued patent no. 
2,936,372 for this discovery. 

Their process consists of adding an 
organic compound containing car- 
boxyl and hydroxyl groups to an acid 
solution of ferrous sulfate. Ionizing 
radiation converts ferrous ions to fer- 
ric ions directly proportional to the 
amount of radiation. The change in 
coler of the solution is a measure of 
the radiation dose. 

The patent has been assigned to the 
United States Atomic Energy Com- 
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mission representing the United 
States of America. 


Rare Earth Metals 

In Alloys 

> Rare earths-metals and alloys are 
used to a wide extent in the iron and 
steel industry. They are added to steel 
to produce useful alloys and to cast 
iron to produce globular graphite for- 
mation. The rare earths are 
known to counteract the disturbing 
effect of certain metals such as titani- 
um, lead and tin in the formation of 
globular graphite in cast iron pro- 
duced by the magnesium process. 


also 


A new process for the introduction 
of the rare earth metals in addition 
alloys has been developed by Juergen 
Motz of Frankfurt-am-Main, Franz 
Kaess and Erwin Vogel of Trostberg, 
Germany. United States Patent No. 
2,926,080 has been issued to the in- 
ventors. 

The process consists in the addition 
of the rare earths to the hardeners in 
the form of substances containing 
oxygen or in the form of salts instead 
of in the metallic form. This permits 
the use of monazite sand which is 
relatively cheap. The substances are 
then reduced by the hardener smelt- 
ing. 


Rain Repellent for 
Auto Windshields 
> Ir 1s very important that clarity of 
vision in windshields be maintained 
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while traveling at high speeds. Water 
repellent films applied to windshields 
can be of great value in this regard. 

\ very effective rain repellent for 
this purpose is an alkyl polysilicane 
containing at least one Si-Si linkage 
The alkyl groups should be replaced 
by alkoxy groups not exceeding one 
half of the total number. These new 
alkoxy-alkyl polysilics ines are applied 


to glass in a mixture with carbon 
black and rouge. 
Patent No. 2,923,633 was awarded 


to Donald Stedman of Ottawa, Can- 
ada for this discovery. He has assign 
ed the patent to the National Re 


search Council of Ottawa, Canada. 


Use of Molten Lithium 

To Prepare Titanium 

> One oF THE unsolved problems of 
the metal industry has been how to 
produce metallic 
herent mass from 


titanium in a co 

a readily available 
salt by the action of a reducing metal 
at a relatively low temperature. This 
problem has been solved by Marshall 
Neipert and Robert Blue of Midland, 
Michigan. 

The two inventors have developed 
a method for producing titanium met 
al sponge at temperatures below 550 
degrees Centigrade. Their method 
consists in dropping liquid titanium 
tetrabromide or tetrachloride onto 
molten lithium metal suspended at 
the surface of a molten salt bath. The 
molten salt bath is composed of a 
mixture of alkali and alkaline earth 
halides with a melting point not over 
350 degrees Centigrade. 


United States Patent No. 2,913,332 


has been issued to the inventors for: 


this process. They have assigned the 


patent to The Dow Chemical Com- 
pany of Midland, Michigan. 
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Molybdenum Catalysts for 
ee Foams 


> Tue preparation of cellular poly 
urethane or polyurethane foam is ac 
complished by reacting an organic 
polyisocyanate with water and an or 
ganic compound with active hydrogen 
atoms. In practice the organic 
= with active hydrogen atoms is 

1 polyester produced by the reaction 
of a polycarboxylic acid, 
lene ether glycol 


glycol. 


com 


a polyalky 
and a polythioether 

The use of catalysts in this process 
has been developed by three invent 
ors in Germany. They are Harold 
Ebneth of Leverkusen, Heinz Schul 
theis of Koln-Stammheim and Her 
bert Nordt of Leverkusen. They have 
been awarded U. S. Patent No. 
916,464 for their invention. 

Their method adds to the 
mixture a compound containing 
molybdenum and a tertiary amine. 
The molybdenum compounds used 
include ammonium molybdate, am 
monium paramolybdate, molybdenum 
bis-acetyl acetonate, a molybdenum 
glycolate and an alkali salt of 
bdic acid. 


abov e 


moly 


New Microbiological 
Synthesis of Steroids 
> THE 
great importance to the medical pro 
fession. A method for the 
tion of 12-oxygenated steroids and 
certain 6,12- oxygenated steroids has 
been developed by Josef Fried of New 
3runswick and Richard Thomas of 
Somerville, New Jersey. United States 
Patent No. 2,914,543 has been issued 
to the inventors of this process. 


SYNTHESIS of steroids is ol 


prepara 


discovered that when a 9 
(11)-dehydro steroid is employed as 
a substrate, a 12-hydroxylated steroid 


They 





















is produced by certain microorgan- 
isms. Among the microorganisms that 
may be used for this process are As- 
pergillus niger and Aspergillus nid- 
ulans. 





The compounds produced by this 
method are physiologically active pos- 
sessing progestational activity. The 


patent has been assigned to Olin 


Mathieson Chemical Corp. 


Weather Questions Unanswered 


> Many questions about the atmos- 
pheric behavior must be answered 
the weather, such as the bat- 
tering F snowstorms that re 
cently hit the eastern United States, 
can be adequately controlled, the U. 
S. Weather Bureau says. 

The most promising method for 
controlling the weather is to squelch 
the storm in its early stages. Whirl- 
ing weather satellites scanning the 
weather patterns would provide a 
much better observational system than 
meteorologists now have for detecting 


before 
series of 


storms. 

The first two experimental weather 
satellites, Tiros I and II, have al- 
ready been useful in spotting cloud 
patterns associated with storms. 


The Weather Bureau has also been 
conducting basic atmospheric research 
during the past five years in its lab- 
oratories. High-speed electronic com- 
puters are working constantly, imitat 
ing the functions of the atmosphere. 

Weather men are dealing with tre- 
mendous energies when they tackle 
storms, Dr. F. W. Reichelderfer, 
chief of the Weather Bureau, said. 
In one year, winds carry energy equiv- 
alent to about two billion atom bombs 
across the 40-degree latitude. 

The storm that recently hit New 
York City dumped about 40,000,000 
tons of snow. If the snow could have 
been melted to rain by applying heat, 
it would have required the heat 
equivalent of 120 atom bombs. 


Water Supply Determined by Atomic Clock 


> Tue amount of water available to 
a thirsty population living in hot, dry 
climates can be measured by deter- 
mining the water’s age. 

Carbon-14 dating of underground 
water supplies tapped by wells tells 
scientists how much water can be re- 
moved safely without exhausting the 
supply, K. O. Munnich II of the 
Physikalisches Institut der Universi- 
tat, Heidelberg, Germany, told the 
combined New York Academy of 
Sciences and American Meteorologi- 
cal Society meeting. 

If the water is young in age, much 
rain water must be continually seep 
ing into the ground, replenishing the 
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water supply, the scientist said. Older | 


or “fossil” water indicates that 


the | 


water supply will be quickly depleted 


because no water in recent years has 
penetrated to the underground reser- 
volr. 

Other sources of water will then be 
needed, or a planned program for 
withdrawing the water must be start- 
ed. 

The carbon-14 method is the “atom 
ic clock” used for dating objects of 
geological and archaeological signifi- 
cance. The dating of the Dead Sea 
Scrolls is one of the most important 
accomplishments thus achieved by the 
dating method. 
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> FLUMIDIN, a new anti-influenza 
drug also effective against colds, has 
been developed after ten years of re 
search by AB Kabi, a Stockholm 
pharmaceutical industry. Bengt Mel 
ander was in charge of the research 
work. 


Fiumidin contains a biguanide call 
ed ABOB, which is a chemical cousin 
to paludrine, a well-known anti-ma 
larial drug. 


Experiments carried out in Sweden 
and elsewhere showed that Flumidin, 
which is taken in tablet form, reduc- 
ed the incidence of influenza attacks 
by 30% to 90%. Given to 883 employ 
ees of a Swedish industry, the drug 
was 94% effective against influenza 
and 64% effective against the common 


cold. 


Drug Effective Against Influenza, Colds 


1.500 


held 
th ree 


Another 
persons at 


test covering 


military establish 
ments showed a 30% protective effect. 

Once influenza has set in, Flumi 
din is said to reduce the length of 
the average attack from six to four 
days. 


A similar drug called Virugon, first 
developed in Sweden, has been per 
fected by British chemists of the Win 
throp Group. Virugon is said to be 
also effective against mumps, measles, 
chicken pox and shingles, all of 
which are caused by viruses. 


Clinical are being made in 
the United States to determine the 
effectiveness of the virus-combating 


tests 


drugs. No predications have been 
made as to when or if the new prod 
ucts might be available. 


Oyster Aroma is Dimethyl Sulfide 


> THe aroma of cooked oysters is 


caused mainly by dimethyl sulfide. 


M. H. Yueh and F. M. Strong, 
University of Wisconsin biochemists, 
have isolated and analyzed the flavor 
ing materials of oysters, as part of a 


series of studies aimed at tracking 
down the flavoring substances of 


foods. Cheese and powdered milk are 
being similarly studied. These odor 
studies may lead to improvement in 
the quality of foods by controlling the 
substances that cause unpleasant odor 
and flavor. 


In their oyster research, Mr. Yueh 
and Mr. Strong prepared a_ boiling 
mixture of water and fresh oysters, 
passed a stream of nitrogen gas 


Marcu 196] 


through it and conducted the gas 
through chemical solutions. 


They found and identified simple 
carbonyl compounds, dimethy! sulfide, 
hydrogen sulfide, ammonia, methyl 
mercaptan and diacetyl. But dimethy! 
sulfide was the most abundant and 
most positively identified of the ma 


terials found. It was also found in 
fresh oysters, but in much smaller 
amounts. 


Hydrogen sulfide was also present 
in smaller amounts in the fresh oys 
ters. 


The two scientists noted that some 
of the substances found, such as hy 
drogen sulfide and ammonia, occur 
very commonly in nature. 





Urethane Floor Varnishes 
Give Greater Wear 

> CLear FLOOR varnishes based on the 
oil-modified urethane system are su- 
perior to other types in drying time, 
surface adhesion, coating life, and re- 
sistance to abrasion and mar, water, 
and detergents. 


Use tests conducted by Cargill, Inc., 
Minneapolis, Minn., on wood floors 
subjected to normal trafic indicate 
that clear urethane floor varnishes 
keep an attractive appearance about 
twice as long as other types of clear 
On urethane 
coatings last about three times as long 


floor varnishes. steps, 


as other varnishes. 


Urethane varnishes cost 30 to 40 
per cent more than alkyd clear floor 
varnishes, about the same as epoxy 
ester varnishes, but their extra-long 
life will give considerable savings to 
users. Because the varnish cost is 
small relative to the labor cost for 
coating application, Cargill maintains 
that significant savings would result 
even if the urethane varnishes lasted 
only 10 per cent longer than other 
types. 

The biggest advantage offered by 
clear urethane floor varnishes is their 
quick dry ability which permits the 
resumption cf normal floor activity 
as quickly as possible. The fast-dry- 
ing varnishes also allow rapid pro 
duction of finished flooring. Within 
one day, a floor can be coated twice 
and the finish will become dry and 
hard enough to walk on — a feat 


4() 


Pes idly ; ted 


Announcing new developments in the chemical 
industry and newly available chemical literature. 














































impossible with other types of clear 
floor varnishes. 


For more information, write Dept. 
P. R. 93, Allied Chemical Corp., Na- 
tional Aniline Division, 40 
Street, New York 6, N. Y. 


Rector 


Arc-Plasma Spray Gun 

Reaches Inaccessible Surfaces 

> A new KW arc-plasma hand spray 
gun less than 2” long and 1!” in 
diameter, said to be the smallest ever 
commercially produced, has been de- 
veloped by Plasmadyne Corp., Santa 
Ana, Calif. 

According to Plasmadyne officials, 
the new plasma tool which weighs 
less than | lb. makes possible the 
spraying of materials onto surfaces 
previously deemed inaccessible due to 
the size of the plasma gun. The new 
gun has successfully been used in 
spraying corrosion resistant and high 
temperature coatings on the interior 
walls of small rocket nozzles, cylin 
ders and chambers. 

Jack Winzeler, manager of Plasma 
dyne’s Components Division, indicat 
ed that development of the new gun 
represents a significant design accom 
plishment in achieving as high a pow 
er level in a continuously operating 
gun weighing only one lb. He said 
the new gun attains an operating et 
ficiency of more than 60%. This repre 
sents the conversion of electrical en 
ergy to heat. 

The 
with standard 
and carries 


new spray gun can be used 
Plasmadyne consoles 


a 200 hour electrode life 
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suarantee when used with 
Other Plasmadyne arc-plasma_ spray 
guns are manufactured in 40 and 80 


KW power levels. 


argon. 


The arc-plasma spraying technique, 
as employed in all Plasmadyne hand 
spray guns, is said to produce higher 
temperatures than any other portable 
heat generating Plasmadyne 
are only tor 


device. 
guns used not coating 
surfaces, but in testing materials, syn 
thesizing chemicals, ablation studies, 
and welding or cutting high melting 
point materials. 

NRC Announces Improved 
Tantalum Powder 

> A new tantalum powder to im 
prove the fabrication and performance 
of electrolytic capacitors is now com 
mercially the Metals Diy 
ision of National Research Corpora 
tion announced recently. 

Designated SGP, the powder ofters 
high reliability, high capacitance, and 
ease of according to divi 
sion development director, Dr. C. J. 


B. Fincham. 


available, 


processing, 


Electronic manutactur 
ers use tantalum powder to produce 
for a 


and 


( omponent 


capacitors variety of missile, 


computer communications SYS 


tems in which reliable operation and 
compact size are required. 

Metals Division spokesmen said 
that the SGP powder enables pellets 

be pressed to lower green densi 
ties, lowering dissipation and increas 
ing capacitance per gram. At the same 
time, the the 
outstanding properties and 
high chemical purity of the company’s 
SGN powder which has become thé 
reliability standard for capacitor grade 


new product 


electrical 


retains 


tantalum in the electronics industry. 
Intensive quality control procedures 
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at each production step have assured 
that both powders are uniformly re 


liable and have low leakage. A new 
low capacitance powder, type SGL, 
with greatly improved pelleting prop 


erties is also in production by the 
firm. 

In addition 
plier of capacitor grade tantalum pow 
for the industry, 
NRC’s Metals Division produces melt 
ing grade powder and tantalum wire, 


being a major sup 


ders electronics 


foil, sheet, tube, rod and other mill 
products. A high strength, high tem 
perature alloy of 90% tantalum-10% 


tungsten is also available in sheet, rod 
and billet form for fabricating rocket 
missile structure and electron 
ic components. 


engine, 


New Buret Attachment 

Provides Greater Capacity 
> A NEW 
ment, 


large-volume buret attach 
titrant 
pacity from 3.2 ml to 32.0 ml is now 
available for use with the 
Koegel Menisco-Matic Buret. 

The 32.0 


analysis to 


increasing reservoir ca 


Aminco 


ml volume buret permits 
\ titrate ranging 
from micro through macro quantities. 
The precision and accuracy of the bu 
ret is such that concentrated titrants 


volumes 


can be use to: (1) complete a titration 
wherein the volume of the trate re 
mains (2) maximize 


point effects irrespective of the meth 


constant; end 


od used, ie., colorimetric, potentio 
., or (3) perform up to 35 
titrations without refilling the buret. 
In all cases, quantities of titrant re 
quired and time to perform the ti 


trations are sharply reduced. 


metric, etc 


The attachment permits quick and 
simple conversion of the standard 
ml buret to the large-volume buret. 
Incorporated in the reservoir is a stop 


4] 








































cock arrangement permitting auto 
matic refill without removal of the 
reservoir from the buret thus saving 
time and the necessity for handling 
the titrant solution. 

Bulletin 2344 describes the large- 
volume attachment and the standard 
Aminco-Koegel Menisco-Matic Buret 
in detail and is available without 
charge upon request from the Ameri- 
can Instrument Co., Inc., 8030 Georg- 
ia Avenue, Silver Spring, Maryland. 


Research Expands Role of 
Corrugated Metal Structures 
> A researcn development that 
makes possible the construction of 
giant corrugated metal pipe-structures 
has been announced by Armco Drain 
age & Metal Products, Inc., a subsid- 
iary of Armco Steel Corporation. 

This development is considered a 
major advance in the reduction of 
railroad and highway construction 
costs, and is expected to broaden the 
applications for corrugated metal 
structures. 

Armco describes its development as 
a method of design and construction 
which (1) offers for the first time a 
simple, mathematical method of an- 
alyzing the behavior of a corrugated 
metal conduit enclosed in compacted 
fill; and (2) allows these structures 
to be built far larger and lighter, and 
also permits them to be covered with 
embankments much higher than pre- 
viously thought possible. 

A significant part of Armco’s re 
search on the new method involved 
design and construction of more than 


A - 4; 


J 





B-3; C 





thirty test structures in diameters 
ranging from 16 to 24 feet, with steel- 
plate walls as thin as 'x inch. 

Many state and local highw-y de- 
partments and railroad companies 
participated in the Armco research, 
In most cases Armco engineers super- 
vised the design and also directed 
erection and backfilling, important 
factors in the new method. 

Most of these test structures serve 
as replacements for old bridges or as 
underpasses on the federal interstate 
highway network, particularly in the 
West, where high embankments nor- 
mally increase the cost of rural-road 
underpasses. Some have also been 
used as stockpile reclaiming tunnels. 

According to Howard L. White, 
AD&MP’s chief sales engineer, the 
new development is based on a meth 
od of design which analyzes the cor- 
rugated metal structure encased in 
compacted backfill as a thin ring in 
compression. Until now, designers 
had not made structural analyses of 
corrugated metal structures because 
of the complex calculations. Designs 
were based largely on gage tables, 
derived from observing the action of 
corrugated structures since 1900. 
Now, however, the ring compression 
analysis offers a simple formula for 
computing the load transmitted to 
the pipe wall, from which the proper 
gage of steel can be determined. En 
gineers no longer are limited by hand 
book tables; they can make all neces- 


sary calculations with complete relia- 


bility. 


Answers to CHEMISTRY QUIZ on Page 12. 
-4; D-3; E-3. 
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How Plants Form Food 


> PHorosyNtHEsts, the process by 
which green plants manufacture food, 
depends on two primary photochemi 
cal reactions rather than one as has 
been previously believed, Dr. Eugene 
Rabinowitch of the Photosynthesis 
Laboratory of the University of Illi- 
nois reported. 

This new knowledge brings sci 
entists a step closer to duplicating this 
life-giving plant function in the lab 
oratory. 

The two photochemical reactions, 
observed by Dr. Rabinowitch and Dr. 
and Mrs. R. Govindjee, who worked 
with him, involve the conversion of 
light energy to chemical energy by 
the formation of certain energy-rich 
chemical compounds. The process 
must proceed at balanced rates if ef 
cient photosynthesis is to result. 

What is affected is chlorophyll-a, 
he told the Biophysical Society meet- 
ing. His studies show that this main 
blue-green pigment, known to take 
up light energy directly from other 
pigments in green plants, has at least 


two components with slightly dis 
placed absorption bands. 
Activation of only one of these 


components by light is not enough to 
produce photosynthesis. But if both 


are excited at the same time, complete 
photosynthesis results. 

Dr. Stacey French of Stanford Uni 
versity verified these findings in in 
dependent studies, Dr. Rabinowitch 
told Science Service. 

Dr. Rabinowitch and his co-workers 
also found that plant cells contain 
small amounts of a new pigment 
capable of inhibiting the photosyn 
thetic activity of “inefficient” forms 
ot chorophyll-a. “Inefhcient” forms 
produce oxygen in the presence ol 
light but do not reduce carbon diox 
ide necessary for full photosynthesis. 
The inhibiting pigment, however, 
does not affect the chorophyll-a that 
received absorbed light by transfer 
from other pigments. 

The scientist believes ultimately it 
will be possible to concentrate and 
isolate this new pigment. 


He also discovered that there are 
at least five different forms of chloro 
phyll-a in living plant cells, revealed 
by spectral light studies. Only three 
such forms have been suggested by 
earlier studies, which were limited to 
the red portion of the light spectrum. 
Dr. Rabinowitch found the five forms 
in the blue absorption band. 


Magnet Produces High Magnetic Field 


> A new magnet, capable of produc 
ing extremely high magnetic fields, 
has been developed at Bell Telephone 
Laboratories. 

The coiled 
naintain 


(solenoid) can 
88.000 


selenoids 


magnet 


magnetic fields of 


gauss, whereas previous 


could only produce fields of a few 
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The 


(columbium ) 


thousand gauss. solenoid is a 


niobium and tin com 
pound, which does not require much 
electric energy once the magnetic field 
is established. The material will have 
important applications in communica 
tions systems where large magnetic 


helds are required. 







































For the Home Lab 


The Story of Radium 


by 





> Wuar wite it look like? 

Will it be white like silver... or 
yellow like gold? 

Will it be hard? Or soft? 

I suppose these questions would 
haunt one who is searching for a new 
element. A new metal that has never 
been seen by man before. And this 
was not the usual type of metal .. . 
this material was. strange, rare, 
unique, mysterious, emitting invis- 
ible rays. 


Becquerel 

The invisible rays were not new. 
They had been observed in 1896 by 
Henri Becquerel in one of the nu- 
merous “accidental” discoveries of 
science. He had placed a photograph- 
ic plate near a compound of uranium 
in a drawer. Later when he went to 
remove the plate he noticed that it 
was fogged just as if it had been ex- 
posed to light. But, he was positive 
it had not been exposed! The drawer 
was not opened and in addition the 
plate was protected with black paper! 
Thus Becquerel’s attention was fo- 
cused upon the uranium compound 
in the same drawer. Further experi- 
menting proved that this was the 
cause of the darkening photographic 
plate. Apparently the compounds of 
uranium emit mysterious invisible 
rays which acted upon the plate . . 
at that time a shocking discovery, al 
most unreal as if it were a fantasy of 
fiction. What these 


science would 
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strange rays do other than darkening 
photographic plates? What caused 
them? Where did they originate? 
What effect would they have on life 
itself ? 


Madame Curie 

Naturally these questions aroused 
the curiosity of many scientists of that 
time. Among this group were the il- 
lustrious Pierre and Marie Curie of 
Paris. They are at work now in their 
laboratory. Let us casually visit the 


laboratory . . . they will not notice us. 


The unsteady flame of the candle | 


casts a flickering light and shadow 
upon the wooden table and benches 
in the room. As we become more ac- 
customed to the light, dim forms be- 
come clearer, objects distinguish 
themselves, and we find that we are 
amid strange surroundings. The 
room is small, dreary, damp and cool. 
It is raining and the patter on the 
wooden roof along with the flutter. 
ing light add to the gloominess of the 
place. Crude wooden benches and a 
few chairs make up the furnishings 
of the room. On top of the benches 
is a collection of weird-looking in 
struments of all shapes and sizes. The 
room is not neat. Some broken in- 
struments are lying on the floor, the 
tables are cluttered with dirty vessels, 
and in one corner the rain itself is 
dropping through the roof and onto 
the table. 


On one side of the room, we see a 
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the 


the 
extr 


um 


ore 
um 


Pite 


stuf 


ed t 
tists 


alre 


nan bending over certain of the in 
struments. On the other side of the 
room a woman is busy at the table. 
Each is absorbed completely in the 
work in front of them, apparently 
oblivious to the surroundings or to 
each other. 


She breaks the silence and monot 


ening | ony of the rain by speaking. 
used “This is most strange!” 
inate: He is startled by the interruption. 
n life steer ; > 
nlite What is strange? 

“This pitchblende . . . it is strong 

ly radioactive!” 

‘oused “There should not be anything 
vf that} strange about that. We know the 
the il} rays are due to the uranium ore in 
rie of | the pitchblende.” 
) their “That is right. But this pitchblende 
it the} has all of the uranium taken from it 
ice US.} and yet it is four times as radioactive 
candle} as the uranium itself!” 
hadow He is so startled he almost drops 
enches | the instrument he was working with. 
ore ac- “ 9” 

Are you certain?” Do you mean 
ms be 


the ore from which the uranium was 


gx uish ; ee aes 
5 extracted is still radioactive? 


we are . 3 

The “Not only radioactive ... but four 
d cool.) "me greater!” 
on the) ~Lhere must be something in that 
flutter-| ore still more radioactive than urani 
of the) um... we must search for it!” 
and af p: 
ee: Pitchblende 
ishings 


A ton of useless pitchblende! 
yenches 


; “Who in the world wants this 

ing in ag 

es. The stuff? 

ken in “T don’t know. I think it is suppos 

yor, the} ed to be shipped to some crazy scien- 

vessels,| tists in Paris.” 

itself is) “What can they do with it? We've 

1d onto} already taken all the uranium out of 
t 

ve see al “Don't ask me. They want the stuff 
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. So let’s ship it to them. Who can 
tell what these scientists are up to?” 
And thus a ton of useless pitch 
blende rolled on. On through the 
helds, through the countryside, 
through the towns, through the cities 
and on to the laboratory in Paris. 
She was so excited she could hard 
ly contain herself when it arrived. 
He, more 
thoughtfully. 


resery ed, looked on 


Drudgery 


Then it began. Deliberate 
drudgery. 


dull 


Extracting, boiling, filtering, pre 
cipitating, washing, drying. 

Extracting, boiling, filtering, pre 
cipitating, washing, drying. 

On and on the work progressed 

. for four full years! 

What would it look like? 

They had hoped that at least the 
salts would be brightly colored. 


But radium chloride 
like ordinary table salt. 


was white, 
However, there was another com 
pensation. 


One dark night they opened the 
laboratory door and were greeted by 
the most astonishing sight they had 
ever seen. The room was aglow with 
a strange, eerie, greenish-blue light 
coming from the tubes containing 
concentrated No, the salts of 
radium were not brightly colored... 
but they shone in the dark! \t was 
even more beautiful than their bright 
est dreams! 


ore. 


Later she wrote: 
“One of our joys was to go into 
our workroom at night; we then 
perceived on all sides the feebly 
luminous silhouettes of the bot 
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tles or capsules containing our 
products. It was really a lovely 
sight and always new to us. The 
glowing tubes looked like faint 
fairy lights.” 


Radioactivity 

And, finally, it was done. “Radi 
um,” the giver of rays, was isolated 
and the science of radioactivity was 
born. 

They dreamed of brightly colored 
salts. 


Could they have dared to dream 


ot a bomb that would destroy cities! 








Could they have dared to dream of 
untold energy sources to run power 
plants and to drive ships for years! 

Theirs was the beginning of a 
whole new concept science of 
which we know not where the end 
will be. 


of 


“The world is very different now.” 
President Kennedy stated. “For man 
holds in his mortal hands the power 
to abolish all forms of human poverty 
and all forms of human life.” 


New Pituitary Hormone 


> A new pituitary hormone, as yet 
unnamed, been found that is 
more powerful than ACTH in mak- 
ing fat move in or out of tissues. 
This may throw light on the cause 
of atherosclerosis, a form of harden- 


has 


ing of the arteries. 

Dr. Daniel Rudman of Goldwater 
Memorial Hospital and Columbia 
University said that the new hormone 
substance is temporarily called “Frac 
tion L.” 

Fraction L has the properties of a 
protein, made up of a long sequence 
amino More to be 
known of the hormone’s biologic ac- 
tions before it will be finally named. 


The ultimate object of Dr. Rud 
man and his co-workers is to relate 
their findings in experimental animals 
to human disorders. So far they have 
found that the fatter the rabbit, the 
more responsive the animal is to the 
Fraction L. 


ol acids. needs 


action of 

The relationship of pituitary hor- 
mones at the 
heart of the investigation. In seeking 
to understand the causes of athero- 


to atherosclerosis is 
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sclerosis, Dr. Rudman’s group is try 
ing to find out the mechanisms regu 
lating the amount of fats in the cir- 
culating blood. 


The amount of fat in the blood is 
one of the important factors, although 
not the only one, in causing harden 
ing of the arteries. The release of fat 
stored in the adipose (fatty) tissues 
of the body has until recently been 
overlooked, but it is known that one 
of the important regulatory agents is 
the pituitary. 

The two other sources of fat in the 
blood are the diet and the body's 
own manufacture; sugar, for example, 
is rapidly converted to fat. 

The New York Heart Association 
said the work of Dr. Rudman and 
his associates is “one more step up 
the ladder of knowledge in the com 
plex subject of atherosclerosis and its 
relationship to the varying levels of 
fatty substances in the blood.” 

Dr. Forrest E. Kendall, professor 
of biochemistry, Columbia University 


College of Physicians and Surgeons, 


heads up the project. 
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Toxiciry — Adrien Al 
bert — Wiley, 2nd rev. ed., 233 ps 
illus., $5.50. About toxic agents which 
injure some kinds of cells and not 
others, even when the two kinds are 
growing close together. Book is con 
cerned with drugs, weed killers and 
insecticides. 


SELECTIVE 


A Century oF Ot anp Gas IN 
Books — A Descriptive Bibliography 
- E. B. Swanson — Appleton, 214 


p. $4.75. Sponsored by the American 
Petroleum Institute, includes all items 
published commercially or privately 
in English; a guide to researchers 
and librarians. 


PoLysTYRENE — William C. Teach 
and George C. Kiessling — Reinhold, 
176 p., illus., $5. Provides a simpli 
feld introduction to the chemistry, 
properties, manufacture and uses of 
polystyrene. 


Apvances IN CxiinicaL CHEMISTRY, 
Vol. 3 — Harry Sobotka and C. P. 
Stewart, Eds. — Academic, 400 p., 
$12. Contains chapters on estrogen, 
folic acid and vitamin B,»9, on tech- 
nique of infrared spectrophotometry 
and on chemical basis of Kernicterus. 


Test Tuse: The 
siochemistry — Robert 
Warner Chambers and Alma Smith 
Payne — Scribner, 216 p., illus. by L. 
Mautner, $3.50. Introduction to bio 
chemistry for the layman. 


CELL To 
Science of 


From 


NonMILitary Derenst: Chemical 


and Biological Defense in Perspective’ 


— Conrad E. Ronneberg and others 
— Am. Chemical Soc., 100 p., paper, 
$2. Symposium papers discussing 


Marcu 1961 





threat to this nation from chemical 


and biological warfare agents. 


Metuops in GEOCHEMISTRY A. 
A. Smales and L. R. Wager, 

Interscience 464 p-, illus., $1 
For the advanced student and the re 
search worker, book presents prob 
lems dealing with the analytical de- 
termination of the the 
Periodic Table. 


Eds 
3.50 


elements of 


Furr Certs: Power for the Future 
— David R. Adams and others 
Grad. School of Bus. Admin., Hai 
vard Univ. (Fuel Cell Res. Associ 
ates), 160 p., illus., $18.75. Technical 
and economic analysis ol develop 
ments and opportunities in electro 
chemical fuel cells. 


Cosatt: Its Chemistry, Metallurgy 
and Uses — Roland S. Young, Ed. 
— Reinhold, 424 p., illus., $15. Lead 
ing authorities discuss the occurrence, 
extractive metallurgy, properties and 
compounds, and the industrial appli 
cations of cobalt. 


Mopern CHEMICAL Processes Vol. 
VI: A series of Articles Describing 
Chemical Manufacturing Plants 
D. Gray Weaver and others — Rein- 
hold, 126 p., illus., $6. Describes 17 
recently developed processes, such as 
chemicals from wood and _ catalyst 
manufacture. 


THe Cert Nucceus: Proceedings 
of the 1959 Meeting held at the Uni 
versity of Cambridge by the Faraday 
Society — J. S. Mitchell, Chmn, 
Academic, 269 p., illus., $11. Deals 
with the molecular architecture and 
the biochemistry of the nucleus with 
out concern for practical applications. 
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Chemistry (sienna 


Interesting facts in the chemical world. 


> Scientists have packaged substances 
in capsules one twenty-five-thousand- 
ths of an inch thick in diameter, 
which is smaller than some bacteria. 


> Unlike most substances, when ice 
crystallizes it expands in all direc- 
tions. 


> Passenger cars in the U. S. averag- 
ed 14.3 miles per gallon of gas in 
1960, commercial vehicles 4.6 
per gallon of fuel. 


miles 


> Ambergris. used as a base for the 
worid’s choicest perfumes, was once 
valued at more than its weight in 


gold. 

> Rubber and plastics used in equip- 
ment sent into space may actually 
have stronger characteristics than on 
earth when exposed to harsh environ- 
ments that weaken or destroy metals. 


> Chemicals used to control fruit 
drop on apple trees should be sprayed 
on the trees when the temperature is 
between 70 and 80 degrees Fahren- 
heit. 


> The U.S. Atomic Energy Commis- 
sion will pay $8.00 for each pound of 
uranium concentrate purchased after 
March 31, 1962. 


> Eighty-four percent of the public 
believes that the development of 
peaceful uses for atomic energy is 
important to the world-wide prestige 
of the United States. 
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> A nuclear power plant has been 
installed on the Greenland icecap to 
provide heat, power and light for 


scientists staying there. 


> Americans will burn nearly 64 bil- 
lion gallons of motor fuel in 1960. 


> Meteorites probably strike the earth 
at the rate of 160 per year, including 
those which fall into the ocean. 


> Water salinity is important to the 
military because sound velocity is 
relative to the saltiness of the water 
through which the sound waves 
travel. 


> The median annual salary for sci- 
entists in 1960 was $9,000. 


> More than three and a half billion 
barrels of petroleum products were 
used in the United States in 1960. 


> Fuel cells, which convert chemical 
energy directly into electricity, are 
now a practical source of power. 


> Sixty percent of the scientists em- 
ployed in the United States have ad- 
vanced degrees, with the doctorate 
accounting for 37%. 


>A new chemical prevents ice from 
forming in aircraft jet fuel systems 
while flying at high altitudes. 

> Mica, a valuable mineral in the 
electronics industry, must be prepared 
for industrial use mostly by hand. 


CHEMISTRY 


th 
C 


YXLiM 


Have Poin 


_| EXPERIMENTING 
i | with he 


t bil- 


« | A Giant Collection of Fifteen 


earth 

"" THINGS of Science Kits 
fs Materials and Directions for 197 Experiments 
water 


aa Yours %, $7.97 


s Postpaid U. S. 
tr Scl- 


Physics, Chemistry, Biology, Mathematics Represented in 
“thon the 129 Different Specimens and Materials in this Special 
were | Collection of Kits Sufficient to Start Your Own Laboratory 


60. or Museum in Home or School . . . 
‘mical ASTRONOMY MEASUREMENT 
are BUTTERFLIES MONOCOTYLEDONS AND 
. CLOTH WITHOUT WEAVING DICOTYLEDONS 
5 COLOR TOP OPTICAL ILLUSIONS 
— CRYPTOGRAPHY SEXTANT 
S eim- CRYSTALS SPECTROSCOPE 
ye ad- ELECTRIC MOTOR STATIC ELECTRICITY 
torate HEXAFLEXAGON? STRAIGHT LINE 
roo To CHEMISTRY, 1719 N St., N.W., Washington 6, D. C.-—-——— ‘ 
from | I 
stems | Please send collections of THINGS of science (15 experimental kits) at $7.97. | 
| ) $s enclosed ( ) Please send bill. I 
| | 
n the | Nam Pith I 
»pared | Address | 
! | 
and. | City, Zone, State | 
| 3-61 I 
ISTRY SS SS SS SS SS SS SED ES SG SS ; 





YUM 


iia) 
ae —_ 


NS 5, SCAM ocstiiecelllt A See 





